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IS.AGSTRACT

P-STAT is a system of 285 Fortran IV programs that does statistical operations
on files of data. It runs in a region size of 250K bytes on an IBM 360. File!
are created, manipulated, saved between runs, :etr'_2ved, rr'.nted, etc., by
P-STAT commands. Many files cqn be in us4. during one P-STAT run. A file
is referred to by its name throughout a run. it can have thousands of rows
and up to 450 columns. Missing data is peL-mirted. Zach row anc± coluwnn has
an 8 character label. A free format selection and data modification language
permits parts of files to be accessed and new variables to be created.
Macros of P-STAT operation can be defined and then used repeatedly. The
system performs many statistical operations, including factor analysis,
regression,correlation, discriminant analysis, cross-tabulation, frequency
distribution and analysis of variance.
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I. INTRODUCTION

P-STAT IS A SYSTEM OF PROGRAMS THAT DOES STATISTICAL OPERATIONS
ON FILES OF DATA. AMONG IT'S FFATUJES ARr.....

A SYNTAX ORIENTED CONTROL LANGUAGE, WITH THE ABILITY TO
SELECT PARTS OF FILES WHILE THEY ARE IN USE. FOP EXAMPLE...

IN = X( R 21-40, 77-100 )
SAYS THAT THE INPUT TO SOME P-STAT OPERATION IS ROWS 21
THROUGH 40 AND 77 THROUGH 100 OF A FILE NAMED 'X'.

IN = Y( SETV TOTAL TO SUM'( 1-15 ))
SAYS...SET AN EXTRA VARIABLE, NAMED 'TOTAL', T0 THE SUM OF THE
FIRST 15 VARIABLES. THIS WCULD BE DCN7 FOR FACH ROW OF FILE Y.

A FILE HANDLING CAPABILITY WITHIN THE SYS T EM - ANY FILE GENERATED
BY A P-STAT OPERATION CAN BT USED ( WHENEVER PRACTICAL ) BY
ANY SUBSr'QUENT P-STAT OPERATION, DURING THE SAME PUN OR
DURING A LATER RUN. THE USER REFERS TO FILES BY THEIR NAMES,
AND USUALLY HAS NO CONCERN POP THEIR LOCATION OP FORI.

MACROS - TH7 ABILITY TO DPINP, AS AN OPPRATION, AN OFTEN USED
SEQUENCE OF P-STAT CONTPOL STATEMENTS. LATER USE OF THE

0 NAME OF THE MACRO, WITH APPROPRIATE PTLE NAMES AS ARGTIMENTS,
INVOKES THE ENTIRE SEQUENCe.

0 MACHINE INDEPFNDENCP - THIS SYSTEM, WITH A FEW EXC(PTIONS, IS
WRITTEN IN VERY SIMPLF FORTRAN IV. THE SFCTICN 'ORGANIZATION
OF P-STAT DISTRIBUTION TAPES' DISCUSSrS THE EXCEPTIONS.

ERROR RECOVERY - WHFN THF USER DOES SOMETHING WRONG, THE P-STAT
SYSTEM ( ASSUMING THE ERROR IS SOMETHING IT UNCOV-:PS ) WILL
RPPORT THE PPOBLEM, CLEAN UP ITS BUFPERS AND SO FORTH, AND
ATTEMPT TO CCNTINUF WITH THE NEXT P-STAT OPERATION UNTIL TOO
MANY CONSWC"TIVE ERRORS HAVE OCCURRED.

A GENERAL DATA INPUT PROGRAM - THIS OPERATION ( CALLED 'DATA' )
RADS INPIT CARDS AND CRFATFS A P-STAT FILE. IT CHECKS THAT
THE CAPDS WITHIN A CASE ARE IT ORDER, AND THAT NUFERIC FIELDS,
TO BF PEAD AS NUMBERS, APE REALLY NUMBERS. IT KFvPS CONTOL
WHEN SUCH EPPOS OCCUR. A SUMMARY OF THF INPUT CADS IS
DRINTD.

SEIF-DOCUMENTATION - THIS 4ANUAL IS PUNCHED ON CARD?. A P-STAT
OPEPATION ETPT7IEVS THE INFCPMATICN AND PPINTS IT, NUMBERING
THV PAGFS AnD CREATING A TAELP OF CVNmrNTS. A SHORT PRI4ER
IS ALSO AVAILABLE. MANY USERS WILL FIND IT HELPFUL TO READ
THE PRIM"FR R8?R• TR7-N! TO "FAD 'HIS FNTITR' ANTAL.

OREN-ONDFDNES, - A TIS9: O A S'ATTSTICAL SYSTEM FREQU-NTLY NF'DS TO
ADD A NFW PROIA TO THE SYSTrv,, P'PHAPS TO B1 USeD ONLY ONC?
OR TWICe. A CATALOGED PROCErTIFE, *FSTATF2rU', PFPM!"S ( ON
PRINCTON'S l6n/91 ) A USrp TO COMPIL' A PROP3A!4, CONSRrJCT
HTF OWN P-STAT OVERLAY ANr FXF•r'T1 I- ( T.F., DO A P-S-AT RUN
WHICH INCLUDWS HIS PROGPl ). ANY SUCH OPFPATTON WRITTIN AT
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ONI' COMP!JTTNG INSTALLATIOV SHOULD BE EASY TO ADD TO A P-STAT
SYSTEM¶ XT~ ANnT'HFP INST~ALLATION. S7'F THE SECTION 'ADDING
USP-WRITTEFN TrMPORAPY LINKS TO THE SYSTFM!.

A STrv TOWARDS TN'FR-SYSTM CCMEATTBILI'TY - A P-STAT OPERATION,
IOSIPTS.P', ALLOWS ( ON A 360 ) A FILE GENERATED BY THE UNIVERSITY
OF M1ICHTI7AN OSIRIS SYSTEM1 TC BE CONvTRTPD TO A P-STAT FILE WITHIN
A P-5¶TA' RUN.

* P-STAT DISTRIBUTTON POLICY*

TNPORMATION ABOUT~ THE CURRENT P-STAT DISTRIBUTION POLICY CAW BE
PFO!JESTED FROM1.....

ROALD BTJHLrR
PRIiZCETON UNIVFESITY CCEMPgTEP CENTER
Q7 PF.OSTDECT STRET0
PR1-C.ETON, NEW JERSEY 08540f

TEtEPFVJNE NUNmBP 14;... 61)9-4*52-6,0)42 oR 609-452-6000

***grr****DTSCLATMF?P*****

AL"mHO!JH THPF? PRIAýF HAvE pFrN TysirD, NO WARRANTY OF
ANY KINn 1S MAn? PY THP ATITHOP, PY ANY SPONSORING£
A174CIES, OFP ?Y PFINCr-(N !1NTVFPSTTY, AS TO THE ACCURACY
AND Yr1NCTIONTNI OF T.HESF OPCrPAMS AN!) 7HF !RELATFD DOCUMENTS*
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2. CHANGES WITHIN RFIFASES OF VFRSION r2.

VERSION 52.5 IS AN OVERLAY REQUIRING A REGION SIT, OF 251K BYTES ON
A 160. A LARGE VERSION OF PSTAT52 FOR THE 360 ( ITSING 6-1(K BYTES ) IS

DESCRTBFD IN THE SECTION 'A LARGER 360 VtRSION'.

VERSION 52.5 HAS ABOUT 285 DECKS ( I.F., SUBPOUTI•NEF ) TOTALLING k:3O11T

23,000 FORTRAN SOURCE CARDS. ABOUT 7,UOC OF THFSF AFF COPMENTS. THEPE APF
ABOUT 570 CALLS TO ERROR ROUTINES. EACH OF THESE PRINTS A DTAGNOSTIC
MnSSAlE.

THE LINKS IN P-STAT ARE ALL WRITTEN IN SINGLr FRECISTON. THERY
IS, OF COURSE, A TRADE-OFF OF ACCURACY VERSUF SPWFD, ST21, AND
BETWEEN-COMPUTEP COMPATIBILITY. SO FAF, THE ACCUPACY LIMITATIONS OF
SINGL? PRECISION HAVW NOT IEFN A SERIOUS PROBLEM. PLACING SOMF OF
THE PROGRAMS IN DOUBLE PRECISION, OR HAVING ALTERNATE VERSIONS TN
DOUBL? PRECISION, IS !EING CONSIDFRED. SEVFRAL PROGRAMS, INCLUDING
IINTCDS' AND IDISCRIM', SCALE THE DATA INTEPNýLLY TO LESqEN THF POSSIBILITY
OF ACCURACY LOSS DUE TO VARIABLFS WITH LARGF MEANS AND SMALL VARIANCES.

THE FOLLOWING IS A BRIEF SUMMARY OF THE CHANGES INCORPORATID INTO THE

MOST PrFCNT RELEASES.
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VV'PSIO ',2.3 (JýPRIL,7C) HPS THESE CHANGPSo..

- CONCArN.ATTON O'F FTLES. 'ITNA*B' WILL BE TREATED AS ONE LINKED
?ILr.

- M"DMER97I, MUL'TIPLF Jp-troWN MEFR'E. THIS IS S')NFWHAT OBSOLETE
ALREADY !;ECAUSTF THF ABOVE CONCATENATION, WITH NO.OP OR fSCAN, DOES
VI1PTqJ~tLY THE SAM? THING.I

- FTVF ArDITTONAL FUNCTTONS IN 'SET$ OR 'SETXO STATEMENTS .....
LO-31O, rXP, SIN, COS, ATAN.

- IN'TCDS, IN'"MDS AND INTMDA NOW ATTEMPT -0 MODIFY THE DATA
TNIN'RNALLY SO THAT CROSSPRODUCT CALCUIIKTIONS AR? PERFORMED ON
SCORFS WHOSE ( INTPRNAt ) HFANS ARE CLOSER TO ZERO.

- A CONTROLe 1VQ!JALCAT', HAS BFEN ADDFD TO 'F-REQ' AND IFREQ.Cl
ALLOWING MOTRE CONTROL OVER CATEGCRCY SIZES.I

- A 9U! IN '9!JLTRI CAUSING OCCASIONAL (AND, FlORTUNATrLY, IRRELEVANT)d
0.S. FFROR MESFAGES HAS BEEN FIXED.

- THE IDA"Al PPO'IRAM WILL DO THE BEST IT CAN WITH ROW LABELS FOUND ON
INPrvT CA~flS. AN INVALID LABEL USED TO BE DTSASTEROUS. ALSO, THE
*DA T Af PROGPAM CAN NOW RECnDE X(-) OR Y(+) PUNCHES INTO, FOR

FIXAMPIF, 11 AND 12.

- INFORMATION RFGAPPING TISE or Bro. 9-IT TAPES WHEN THEF NOPM IS 1600 TS
AT THE 7ND OF TF'7 JCL SECTIOV.

- A EORTPAN 4 VrPSTON TS NOW STANDAP'n.A

- TH! OVERALL SIZE 0? '"IF ('VPPLAY 15 SIAI.LFP, DUE TO SCME INTERNAL
CHI3N(ES AND ALSO TO A 14OPE INVOtVEr) OVERLAY STRUCTUPE.

- TH:' ARIL!mT, IN A '70R, S7T!f FHPASF TO( GENFRA'~E VNW LAB'LS BASED
IN PART~ ON THE nl1D LABFLS. ALISO, TFl? USE OF ISETX .X+10.9 OR
'srT~X .C1.9 7m~ 1DFFIN THE ACTTTI:L POSITION OF A NPW VAFIABLT HASJ
pprN prPLACED BY AN rAFTEP rCVFVTCN.

j3

tU
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VERSION 52.4 ( NOVEMBER, 70 ) HAS THESE CHANGES...

- THE OVERLAY SIZE IS DOWN TO 225K, THEREFORE A REGION OF 250K SHOUJLD Br
LARGE ENOUGH TO PUN MOST P-STAT JOBS.

- CROSQTAB HAS BEEN REVISED.

- 'IN = V ( B 1-10 )' MEANS SFLFCT BOTH ROWS I-iC AND COLUMNS 1-10 OF
FILE 'VW.

- SEVERAL BUGS HAS BEEN FIXED. LARGE 'DO' LOOPS, MULTTPLE PASSES OF
CONCATENATED FILES ( A+B÷C, FOR FXAMPLE ), AND (*) USAGE INVOLVING 'R'
SELFCTION ALL WORK BETTER.

- A CARD IMAGE FILE, USED AS INPUT BY 'DATA' OR 'SDATA', NO LONGEP MUST
HAVE A '*END' CARD TO DEPT97 ITS END. P-STAT NOW PROVIDES A '*FND' CARD
WHEN THE END OF FILE IS HIT.

- A NEW OPERATION, IXHEAD' ( FOR EXTRA HEADING ), ALLOWS ONE TO MODIFY
PART OF THE PREVIOUS HEADING. THIS FEATURE CAN BE USEFUL IN MACPOS.

- 'MANUAL' NOW SUPPORTS THF OPTIONAL FLAGGING, WHEN THE P-STAT MANUAL IS
PRINTED, OF RECENTLY INSERTED FEATURES.

- 'EDIT' WILL NOW ( OPTIONALLY ) PFINT THE VARIABLE ( COLUMN ) LABELS O0
EACH 'IL? WHILE IT EDITS A P-STAT PERMANENT DATA TAPE.

- 'EDIT', 'SAVE', AND 'FIND' RUN CCNSIDERABLY FASTEP.

- A NEW OPERATION, OCOPY.PDT', COPIES A P-STA' PERMANENT DATA TAPE.
THIS IS MUCH FASTER THAN USING... 'FINDTAPF=611 AND 'SAVF,"AP,=621.

- 'MERGE' NOW HAS A 'MIDDLE' OPTION SO THAT A LEFT/MIDDLE/RIGHT MERGE
CAN Br LONE, ACCOMPLISHING THE SIDWWAYS MrRGING OF 3 FILES IN OVE STEP.

- IN A MACRO DEFINITION, IF A FILE NAME OR A LABEL IS ENCLOSED BY (()),
THE PRENS ARE DELETED WHEN THE MACRO IS EXPANDED, LEAVING THE NAME
OP LABEL INTACT. THIS PERMITS THE FILE NAME OR LABEL TO BE, IN EFFECT,
A CONSTANT IN THE MACRO.

- THE CONVENTIONS FOR ADDING TEMPORAPY LINKS TO THE SYSTEM HAVE 9F!N
CHANGED. A TYPICAL LINK SHOULD BE CALLED 'USERi' RATHER THAN 'ILNKl01l.

- 'CLANCOR' IS A NEW OPERATION WHICH CLEANS A CORRFLATION MATRIX.
VARIABLES ARE DrLETED WHOSE LARGYST ABSOLUT7 CORFELATION WITH ANY
OTHIP VARIABLE IS LESS THAN OF rCUAL TO A fISEP SUPPLIED VALtIF.

- 'F.COFW" HAS SEVEPAL OPTIONS TO USE WHEN THIE STANDAPDI!D TNPUT FILE
HAS MIS'ING DATA.

- 'SCAN', WHEN THE IMNUT FILF HAS MISSINI DATA, CAN SET THE OUTPUT
ALUt' IN A 'SDATA' WIL" TO EI'HFP n. OR MISSING.
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VRSION 52.5 ( JAN., 71 ) HAS THESE CHANGES...

- A 'SE"' PRRASF CAN NOW SFT A VARIABLE TO THE STANDARD DEVIATION
OF A lIST. FOP FXAMPLF .....

SET V'Rl(' TO SD7V ( VAvI, VAP3 - VAR8 ) 0

- IDTSCRTM, A MULITPLE GROUP DISCRIMINANT ANALYSIS PROGRAM,
HAS PFFN ? DDED.

0

C)

0Io
0

o

0

t °

0•



( P-STAT VERSION 52.') "AlF 7

PLANS FOR V!RSTON 53.

VERSION 53 IS CUPPENTLY UNDFP DIVELOPMFN.. IT WILL HAVE SOVE
( PERHAPS MOST ) ')I THE FOLLOWING FEATfJPwS....

- 16 CHARACTER ROW AND COLUMN LABELS ( P-STAT NOW ALLOWS 8 )

- AN OPTIONAL SECONDARY ROW LABEL, OF VAPIABLF SIZE, UP TO 100 CHARACTWRS.

- THREE SIZES OF OVFRLAY, 190K ALLOWING 150 VARIABIES, 250K ALLOWING
THE CURRENT U5C VARIABLES, AND 700K ALLOWING 1500 VAPIABLEF.

- PROVTSION FOP SCORE LABELS, WHICH WOULD ALLOW BETTER CROSSTAB PPOGRAMS.

INCLUSION OF A NUMBER OF ADDITIONAL STATISTICAL OPPRATIONS, POSSIBLY
A MANOVA PROGRAM, CANONICAL CORRELATION, STEPWISE REGRFSSION,
PATH ANALYSIS, SOhE ADDITIONAL RCTATION PROGRAMS FOP FACTOR ANALYSIS,
"?TC.

- MOR! INTERFACING WITH OTHER SOCIAL SC!TNCI STATISTICAL SYST7MS.

- THE USE OF LOWER CASE ( AS WELL AS UPPER ) WHEN PRINTING THIS MANUAL.
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3. THr P-STkT CONTROL LANSUAG?

CONSID)ER THIS mYPTCA'" P-STAT S'!ATEMFNT..,

INTCDS, IN -X, Cr"l = XCOR $

IT HAS AN OPrRATION NAMr (INTCDS) AND TWO PHRASES. THE
OPvPAq'ION NAME IMPtIES ... TNTfRCOl~rEATE, COMPLETE DATA, SYMMETRIC.
THv PHRASES SUPPLY TNOR4mT~CN TO THE TNTCDS OPERATION. THE
FIRST ( IN = X ) SAYS TFAT THF INPUT TS A FILE NAM'OD 1, THE
SSCOND (COP=XCOR) SAYS THAT A FILE OF CORRELATIONS SHOULD
BE COMPUTEr AND NA4FD XCOR.

NAMWPS AND FILES AR9 DISCUSSED STLOW.

---------------------------------------------------------------

NA'qlS AND LABELS

A NAME MAY HAVEF NO MORE THAN 8 CHARACTERS.
THE FIRST C9ARACTFR IMUST ft! A LETTER.
THE PrIT CPN BE LE"T-FPS, NUMBErp, AND DEFCTMAL POINTS.
BtANNS WITHIN A NAIF ARE NOT ALLOVFD.

THrSE ARE EXAMPLES O? LFGAL NhMES...

A

ARIZONA

"'RESF ARV SCIF ILLEIAL NAM'S ...

NFWJPSFY

A/3
NEW YOrK

THEFF 11I1VS ROLfl vOR ALL NA!FS CP? LA~r'LS IN THE P-STAT SYSTEM.
THIS T417TIDFF FILE Ný"S LABrLS FOP THE ROWS AND COLUMNS OF A FILE,
NAMES OF D-STVT OrPA'")TO'S, ANn VAM'S OF TnEN"TIEIWS 'OP OPTTINS
WITH!'? OprPATION-3 (-,FF q-LOW).

V4rV ?. D--TA'" VTT.F ic irNE~A"rFr rPe.M OTHER P-STAT FIi'WS BY SOM?
P-STA'" onrATTO4, TT `7 !TVVN POW PNI CCLt1MN LABrLs WHICH ARE UJSUALLY
PASED ('V THF LA~vT.! 'Pntl'4 T I'? ¶- TNPTr rIL!S UTISE) TN THE OP!RATION.

--------------------------------- ----- ------I
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?ILF'S

A FILE IS A RECTANIULAPR COLLECTION OF NUMERIC DATA, CAPPTIE
TN SINGLE PRECISION.

IT HAS ROWS AND COLUMNS.
IN SOCIAL SCIENCE APPLICATIONS, THE ROWS ARE FREQUENTLY P~RPLE,

AND THE COLUMNS ARF USUAllY VARIABLES.
EACH ROW HAS A LABEL, AND EACH COLUMN HAS A LABEL ( FOR

EXAMPLE, 'AGE' ).
MISSING DATA IS PERMITTED IN A FILE. MANY OF THE P-STAT

OPERATIONS WEPE DrSIGNED TO HANDLE FILES WITH SOME MISSING
)ATA.

IN GENERAL, FILFS ARE REFERRPD TO BY NAME. U"SRS DO NOT NEED TO
KNOW WHERE A ?ILE IS.

TH? MAXIMUM NUMBER OF COLUMNS IN A FILE IN VERSION 52 IS 450.

THE LIMITING ?ACTOR IN THF MAXIMUM SIZE CF A FILE IS THP CAPACITY
OF A SINGLE 2400 FOOT TAPE ( APPROXIMATELY 13,000 ROWS BY 300 COLUMNS,
40,000 ROWS BY 100 rILUMNS, 80,000 ROWS PY 50 COLUMNS, ETC. ). THIS
ASSUMES 800 BPI AND 2000 BYTE RECOPIS ON THE TAPE.

P-STAT DOES NOT DO ANYTHING PPRTICULARLY TRICKY WITH TAPE USAGe.
T? AN OPERATING SYSTEM PERMITS MULTI-PEEL FILES, A P-STAT rILF COULD BE
LARGER THAN THE NUMBERS CITED ABOVE. HOWEVER, THERE HAS PEEN LITTLE
IF ANY MULTI-PEEL P-STAT EXPERIENCE AT PRTNCETON.

IN THIS MANUAL, THE WORD 'MATRIX' IS OCCASIONALLY USeD INS"EAD OF
THE WORD 'FILre. 'FILE' TS GENERAL, 'MATRIX' TENDS TO BE A SQUARISH
FILE.

THE CARDS NECESSARY TO RUN A P-STAT JOB CONSIST OF...

1. JOB DEFINITION CARDS TO THF SUPFRVISORY OPFRATIN! SYSTFM.

2. P-STAT CONTROL STATEMeNTS. EACH DOES A P-STAT OPERATION.
SOME nO THESE PUST BF FOLLOWF PYY...

3. DATA CARDS FOR THE P-STAT OPEPATION, WHEN NEEDFD. THIS
CAN BE NUME!RC DATA, OR CAN CONTAIN FURTHrR INFORMATION
NFEDED B! THE SPFCIFIC P-STAT OPFEATION.
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T~r FOLLOWING TS A SIMPLE PRTNCFTON 360 P-STAT RUN. IT READS IN
'SOME DATA, PRINTS IT, COMPUTES AN INTPCOPPFLATIOW MATRIX, AND PRINTS
IýT TWICE (TO ? DECIMAL PLACES AND THFN TO 4 rECIMAL PLACES).

IIJOB r~c
//EXEC ?STATc;?

//PSTXT.SYSTN nDD
HEAD (SAMOLr PSTAT PUN)
SDATA =A, NV 5 , FORMAT =(5F1.0l S

(HEPE 17F nATA CARDS)

DRINT = A S
INT't'S, T11= A, COR AINTR
PRITN ' /'TNTP /4 / AIN'rER S
END $

CONSI'nFP TH! STA'!FEWrNT WHICH STAP T"S WITT TNlTCPS***

IIN'TCDSt IS Tfl% oprpAT!CON NAME.
'TN' IS AN I'lNTIFTFP LINKING THE PROGRAM TO THE NAME OF THE

INPqU' FILW.
$A$ IS THE NA~F OF THF vILE TO BE USED AS INPUT.
'CoR' IS AN IDFNTIFIE!R WHOSE PRESFNCE ON THE CARD INDICATES,

TO THIS OPFRATIO-N, THAT COFPFLA'IIONS AR? VANT"E1.
'ANTvP' WILL BF THE NAME GIVEN TO THE FILE OF

TNTv COPRvLATTONS.
'5' ENDS THE P-STAT CONTROL STATEMENT.

wow, rOvSIDEp 1H' FN-TIRF RUN...

THr FTRST 'HHvE CARDS, // JOP AND TIMF TWO FOLLOWING, ARE 360 JOB
CON,"pol, CAr1nS rOR THr npTINCrmON -16n CPERATING SYST!M. P-STAT
CONTROl. STATEM7NTS AND DA"'A CAPDS OCCUR TMMFDTATWLY AFTER TH!
//PSTAT.SYFTN ODD CAP%~

4"t'n TS A p-ST"AT OprRAjTr.*N WT!ICH PROVIDES A HfAT)IN- WHICH WILL
ArPPEA CN SIJBSEQllFN"' InvTING.

*S!"Am~ IS AN OPERATION WHTC4 PEADS IN CARDS, CREATING1 A P-STAT0
FTL- NAIF A ( IN THIS rXPMPIY- ), WITH r, VARIABLES ( COLUMNS)
TN TT. IT Tc %'OLIOWF'n py rcnr NUMBEr oF rATA CARDS, RFAD
tTSIN^ roR!R57.r rv PAflNIN or CARnS CONTINUES qNTIL A
r~vD) WIT!1 t*rNjl TN COIIJFNS 1-4~ TS FoUrIN.

AT ""'ISq PCN'", ?"LE '?I FXTS'S scmrWPF!IW IV T~r SYSrEm. VF COULD0
?1Sr IT I~T!mnrA-FlY Aq 1111P13' TO ~cM'E n`47?~ OPErATION, OP WE
CO01TD DO cr- llC`TVITY NOT 74V01VING r~tr k, FOR FXAMPLE, USINf;
SPATA AGAIN mn IAD TV A FIIF TO FE NAMFTn F. IN EITHER EVFNT,

vTv . IS IVTT!A9Tr "T AN~Y '"~l r"UPIN; '"Hr' RE9T OF T4IS RUN.

k# pn,~ THIm rrl,.
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'TNTCDS' IS AN OPERATION THAT DOFS A SYMNE'"RTC CORRELATION USING
COMPLETE DATA ( NO MISSING VALUES ). THE INPUT VILF IS A,
AND AN OUTPUT VTL? OF CORRELATIONS IS CREATED ( NAMED AINTER )
CORRELATIONS WERE DONE ( RATHER THAN, FOR EXAMPLe,
COVARIANCES ) BFCAUSE TH! IDENTIFIER COP SPECIFICALLY
TNDTCATED TO INTCDS THAT CORRELATIONS WERE WANTED. IN OTHFR
WORDS, THF PROGRAM ACTIVATED BFCAUSE OF THE USP OF INTCDS'
WAS WRITTEN TO TEST POR 'COP =1 SOMEWHERF IN THE P-STAT
CONTROL STATEMPNT. IF TH!RP, T! COMPUTES CORPFLATIONS.

'PR T NT' NOW PRINTS THE CORRELATIONS, FIRST TO 2 PLCS, THFN
TO 4.

IEND' ENDS THE RUN CLEANLY.

GENERALIZATIONS

A P-STAT STATEMENT ALWAYS BEGINS WITH AN OPERATION NAMe...

( HFAD, SDATA, PRINT, INTCtS, PRINT, END

AND ALWAYS ENDS WITH A DOLLAR SIGN.
MOST OPERATIONS INVOLVE MORE THAN JUST AN OPERATION NAME.

AN OPERATION NAME CAN BE FOLLCWID DIRECTLY BY...

CCMMA INTCDS,
FOUAL SIGN HEAD
DOLLAR ENID $

OBVIOUSLY, TP A DOLLAR IPMEDIATELY FCLLOWS THE OPFRA'ION NAME,
THAT IS ALL THFR? IS TO IT. IF htOT, THERE ARF PHRASFS.

A PHRASE STAPTS WITH AN IDFNTIFIER. IT USUALLY HAS AN EQUAL
SIGN AND AN ARGIMrNT...

TN = A .

SOME OPrRAPIONS NEED A NIPER OF SUCH PHRASES.

THE OPFRATION NAMY ITSELF CAN SERVE Aq THE TDENTIFIEP
OF THF FTIRT PHIPAS...

PRINT = A .

ARGUMENTS FOLLOW EQUAL SIGNS. THFY CAN Ir...

NAMPS !N A
VNRIFRS NV =

LISTS HEAD - ( HE4r IS A HIEADING )

NOT -- THF ABOV- 'NV=S' COrTLD ALSO PF PUNCHED AS
I 'NV=l'.c EIo CD 'NV = C. fC)
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AN TDENTIFIEP CAN HAVF MULTIPLE ARGUMENTS,...

PRTNT = 2 / kINTEP / L4 / AINT~PR
ONLY CERTAIN OPERATIONS ALLCW FOR MULTIPLF ARGUMENTS. THIS
!iSAIF WOULD Bv ORqANIZED INTVRNALLY ( BY THE SYSTEM ) AS4
FOUR SEPARATE PHRASES THAT HAPPEN TO HAVE THE SAME IDENTIFIER*

AN IDENTIIER! CAN PFEvP TO CONCATENATED FILE1S...4
IN =A +B +C

THIS WOULD CAUISE THE COLUMN LAPELS C7 'A', THEN THE ROWS OF
'A', `'H? ROWS OF 'B' AND THE ROWS OF 'C' TO BE TREATEýD AS
ON! EIl?. BY THE O)PEPATION. THEY MUST HAVE THE SAME NUMBER 0F
COLIU1NS. THE CO0LUMN LABELS OF 11B4 AND 'C' ARE SKIPPED OVE-R4
W~TTOUT COMPAPING AGAINST THE LABELS OF 'A'. A FILE CAN BF

;N = A( C 1-20) A ( C 21-00l

PnRTHER CON ENTS ABOUT' THP IDENTIFIEr COP IN TM' INTCDS STP ...

ARE WANTID. M9E OPFFATTO THC AT CROVIDELATORSE

OF FIVr DI'?PPNT OUT'PUT MATRICES ( CPOSS-PFODUCTS,4
COVARIANCFS, CORRrl.ATIONS, SLOPES, AND INTERCEPTS)
THE U1rp T'ELLS THE OPEPATION WHICH OPTION (5)
HE WANTS IT USING THE APPROPRIATE IDENTTFTrt (5).4

IN ITNERAL, AN IDrN"'IFIER SPCIPIES AN OPTION. IN SOME
OPEPA"'IOWS, AN InENTlIFI IS USED WITHOUT AN ARGUMENT
5TMPLY T~O INDICATE THAT "'HF PROGRAM SHOULD DO SOME SPECIFIC4
THING. USUALLY, THE TPERTTTER LINKS THE OPTION TO SOME
INFOPMV¶ION THAT '-HE OPTION W~TI ?VEED ( A NAME, A NUMBER,
OR k UGST ) . 4

SCOr TDFNTIFTFS MUS5T 13F PrOVIT)FD. fOl? EXAMPLE, INTCDS MUST

9AVr AN TINUT PTIF ( IN =A ) AND TH? STEP IS POINTLFSS
WITHOUT T7SIN-- AT LFA'ýT ('NF OF TH'7 OUTPUT OPTIONS.4

y4PkASrq WTI"FTN A CONTROI FTATrFENT CAN OCCtTR TN ANY ORDER.

A "-S"AT CONTPOL STAT"'T7N"' CPAy RF PIIVCHF9) ON SEV7RAL CARDS.
¶F'V70AL P-qTA'"' CnF"'ROL STA"'FPFNTF CAN 9F PUNCHED) ON 1 CARD.

CCV'"Pf'L FTATr9l!,"' LIMTTIS, IN VrP3ION ?fl...4

1. 2 PHPAFFFS WI-474 A SIATF!A F'N".

't IULL ý7nl "n ST%-GTY~ qTA-FMr'N7. "TITS IS ACTUALLY 12CO
CHAAC~vrq (199Yrl). Ir A ';IVEN CAPE IN A P-ST'AT STATEMENT

41FOVn 'XA"DLT, PTINCH!NG Hr.V COL!IMN r,7, THAT' AND TH?
PETrq bLANF AF-? AP? P'FTAT~'ED. THUS, ý8 PATHVP TH4AN St
CHAoACr,!" Cr'*!m -rw.ArS ¶Hr 12fCC. IN nTFFF WORDS, WHEN 'N't
DLAN~q F!D~ A C~n IN-11 OF THEM ARE 1IGNO'FD. T41S MAY B!
t1~ct'!1 Wa"'?N 03''5 MA ~NY VPrPIASLrr OF A. rIL! AvF FkFING DONE.

'p"' TAM9PTr, I- C'-',-,, ?E ?!lFCIFD ONLY IN THE ?TRS 1

(-01'M fy"4l -: ACr7-r,-a pI TF.
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CATALOGED PROCEDURFS ON PPINCETON'S 360

CURRENTLY, TWO CAmALO'FD PROCEDUPES ALLOW USr OF THE VFRSTON 52
SYSTEM AT PRINCETON. THEY ARF...

PSTAT52 THIS ACCESSES THF SYSTEM DESCEIPTP IN THIS MANUAL.

A LARGE VERSION, PSCRIBED IN THE SECTION 'A LARGER
360 VFPSIONt, CAN ALSO BE REFrRFNCED BY THIS
PROCTDTIRE BY THP UIS? OF AN ADDITIONAL PARAMETER.

PSTATc2U THIS COMPILES A USR LINK, L!NKEDI T S AN OV7RLAY
INCLUDING IT ( IF IT COMPIIES ), AND EXvCUTFS TH'
NEW OVFPIAY. IT IS DISCUSSED IN THE SrCTION 'lDDING
USER-WRITTFN TEMPCRAPY LINKS TO THE SYST'MN.

A DECK FORi THE SIMPLEST PUN WOULD CONSIST OF...

// JOB ETC.
// EXEC PSTAT52
//PSTAT..SYSIT DD

( P-STAT CAPDS )
/*

A SEPARATE SfCTION, 'JCL FOR REFERENCING TAPES ON THE 3601 COVERS
USE OF THESE PPOCEDURES WHEN P-STAT DATA TAPES ARr USFD. THESF TAPES
ARE GENERArD BY OPEPATIONS ISAVE' AND 'ASSTGN'.

TWO OTHER CATALOGED PPOCED"PES APF USED AT PPINCrTON....

PSTAT52M PRINTS A COPY OF THE MANUAL.

PSTAT52P PRINTS A COPY OF THE PRIMER.
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ý4. SFLFCrTIN(1 5PECIrTC ROWS AND/CR COLUMNS FRCM A FILE

TV !FNERAL, ANY REFERENCE TO AN EXISTING FILE NAME CAN B7
O!IALTFI!!l BY PR'PFN-'HESrS AFvPE THE FILE NAME. THE CONTENTS OF
THE PAPFNTH1?S7S CONTAIN TXT ~THAT SELFCIS OR MODIFIES THE DATA
IN A rLF AS IT IS ?"'r TN"'O AN OPPATTON.

THR2ARE NOW FTVF TY!,ES OF Q"ALTvTCATTON ...

1. FOHF FELPCTION.

2. COLUMN SLrCTTON AND P-CPFDRTNC.

3. BOTH ( TH? SFLFCTICN APPLIES BOTH TO ROWS AIrD TO COLUMNS )

4~. STAR' ( * SAYS... REAPPLY THE MOST RECENT QUALIFICATION USAG?

TO T9E cuFpprNT FILE ).

5. FOR,-v,SFT,SFTX. THESE MODIFY DATA AND ALSO GENERATE NEW
VAR'ABLFS. TFEY APE DESCRIlRED IN A LATER SFCTION,
'DATA MODIFICATION kND GENFRATION USING FOR/IF/SET/SETXI.

,. OW SFLrCTION

THIS IZFLFCTS CrPT NIN ROWS OF A FILF. THE ?IRST NON-BLANK CHARACTER
WTHIN THF ?AprVTHFSfS MUST PF P. FOP EXAMPLE, IN A(R 911-1OO).

TRF FFFFCmIVF INPUTJ TO WHATEVER OPERATION IS INVOLVED IS ROWS
41THROUGH 1CIC OFE ?TLF A.

TN = A ( P ~JOFFE! - 2PP

PoWS ~r~o TP? IN` LABILLEr. JCNFS THROU!GH THPq ONF IN POSITITON
2AP~~TF~!" O T~EF" IN "N7PAL, TrHE OUTPUT 0? THE
P!RST r'x-'CUTrn VAr--N~lESTS 'IS ýHF INPUT¶ -0 T'HE NEXT PARENTHESEPS,
I V ANY. NOWT' "!AT n!TTTONS AND LAPFLS CAN RF INTEPMIXED). I!

F~TL7 !"Aq MOOr "Fk"H' !lJCC ',CW~.: ANri Y011 WISH ROWS 4^41 ON, USE

n + ~

,ri qr',rv FVIPYEFm Pow IN F, USE IV=P(R j+(1Crno)). THE (10000)
Iq A BINB44r m~7K !)TFFC"T~J THF SY!ZTFO TO rISF THP FIRST, SFIP THE

TO IrT T47~ 'P7 NUvqrF!E -,wS, PI. IN=B(P 1+(01) 1

IN x q(? '1-A', 7', g1-1Cr(1C), 2V1-21'(rC)) WILL S.'LECT
QOWIR rl Al 7-,* Pl 810 8* R, -4

7 0 q, ?-I, ?--\L, 2e7, 210, ANT) 213.
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TrAP GENERA. FORM IS...
1. (R
2. ONF OR MORF EXPRISSTONS ( WITH CO•MMAS BFTWFFN

THE EXPRESSIONS IF MOPE THAN CNE )
3. )

AN EXPRESSION CAN BE CVF OF THE FOLLOWING...
A ROW NUMBE•R
A FOW LABEL
A RANGE, SUCH AS 7-30, O JCNES-SMITH,

OR 7+, OR JONES+
A MASKED RANGE, SUCH AS JCNRS-20P (10)

FOUR POINTS TO NOTE.*...

1. ROW PEFEPENCE (IABFIS OP NUPBES) MUST OCCUR TN THF
FILr IN ASCENDING OFDEP. IN = A(P 21-40, 1-5) IS NOT
ACCEPTFD BY THr SYSTEM. THIS IS DUE TO THE SERIAL
ACCESS RESTRICTICNS INVOLVED IN PEAnING ROWS
OF DAT FPROM A FILE, SUCH AS A TAPE.

2. A ROW CANNOT BE PEPEATED. 'IN = A( R 10, 10 )' WILL
CAUSE AN ERROR MPSSAGP.

3. WHEN THERE ARE SEVFRAL QUALIFICATIONS AFTER A FILE
NAXM ( INCLUDING A POW QUALIFICATION ), THE ROW
QUALIFICATION IS ALWAYS EXECUTED FIRST, FVEN T4OUGH IT
MAY NOT B'r THE LEFTMOST ONE. IT IS WISE, BUT NOT
OBLIGATORY, FOR THE USE -"O PUT TT FIRST.

4. THE?? CN BE ONLY 1 ROW QUALIFICATION PHRASE
FOr ANY GIVEN FYIF prppRENCE. IN=A (R 1-3 ) ( P 4-6 )
WILL CA!1Sr AN EPROR MESSAGE TO OCCUP.

B. COLUMN SELECTION

TH? WORD 'COLUMN' PEFPPS TO A COLU9N IN A P-STAT FILE, AND NOT
TO A COLUN!R OF A ?(INCHED CARD.

THE FIRST (NON-BLANK) CHApACTFr IN COLUMN SFLFCTION
PARENTHESPS MUST ST C. TH7 PFST IS THE SAME AS POW SFLECTIONS,
F1iT WITHOUT Tpr pO'#R pESrPICTYONS. PFFFREVCS TO COLUMNS CAN
Pr OUT OF ORDFR, A COLUMN PEIFPYNCF CAN fr RFvVEAT!-D A COLUMN
PHPPSE CAN BE EXECUTED WHEN IT IS VOU'lD, ANT) SrVERAl DITVFP-NT

13 (C) FFFERNCES CAN OCCUR.

TV z A (C ?O, !1-?0(1n), 2C) WILT !P0VT!P 7 P'lULTIN,
COLUMNPS. THEY WTLL i' THr cApF AS OPIGINkI COLIIMNF 20, 11, 13,
I1;, 1-, 19, AvP) 2P, IN -HAT C'OR!EP.



( -ST'I' VERSTIN ý2. 5) PAGE 16

41PRINT = t4(C 21-A(rW) SO WIT! PRINT, FROM PILE- B, THOSEE
COLUMNS FROM '"fi COLUMV IN POSITION 21 THROUGH TH? COLUMN
L.ABFLLF'D AGE. IF, POP FXAPIPLF, AGR WFPF THE 29TH COLUMN, THE
PR-tNmnUT WOULD HAVIP HAI) 311S 9 C"OLUM!NS.

'INTCDS, TN = .h(C 21+) , COP = AA $0 WILL PPOVTDF
TNT'FPCOPP'FLATTflNS OF ALL VAPIPABLES EXCvPT THE FIRST 2C.

-- -- --- --- ------- ------- ---- --- --- - -I--- - ------
C. BOTH P~OW AND COLTTMN SFLFC¶'ICN.

IN = CMAT ( P 1-12, 1;, 18-21)
IS THE gAmr AS...

IN = CMA"' ( P 1-12, 15, 18-21) C 1-12, 15, 18-21)
RFSTRICTIONS OF IRO TYPF flSAGF APPLY.

D.STAP

T4= P (*). MN !OST PFCv~NTLY ENCOUNTERED QUALIFICATION TFXT
US-D ON ANY FILE, IN THIS OF A PRVIOUS ST'FP, IS APPLIED TO FILE S.

FFROPS CAN CAUSv A PROBLEM WITH STAP USAGE. IF SOME R~OW4
SrLEC"TION IS USED IN STEP 1, SOFE COLUMN SELECTION IS USED TN STEP
2, AND A STAR TS "SFT) IN STEP 3, All, IS PINE IF NO ERRORS HAVE
OCCUIR~rE. IF THE ()VERATTON NAPE IN STEP 2 WERE MISSPELLED,I
HowWVv!Rf Trp! STAR IN STEP I WOU1LD PF hMPIPIVOUS. STEP ? SORT OP
DSAPr!APS, AND' Th'! STAR IN STP 3 IS LfFT HANGING. CLEARLY IT IS

VRONG '"0 10 BACK TQO fr?5 THF QUALIFICATION IS STEP 1. THERFPOR?,
STAR UJSA';E WILIT. UISE THE MlOST PECFVNr OHALIFICATION, UNLESS AN ERROR
HkS (OCCtIIPPD SINC7. IF SO, THE STAR "SAGE WILL BF REPORTE"D AS AN

LET = (C 1-i~,PIGITT P(*). COLUYMNS CNF T~o ?ORTY OF B WILL

I '= X (C 1 - A) , R I'H' P( IF kl'E I! VARIABLE 4*0 TN
FIL- Y, Tr IS w"!- 4'CFSSArIL 'TrJr -14AT COLUMNS 1-4*0 O1P FILE B WILL

!1!3rD prChtj1,' nr -"pr * IP AIF IN B IS COLUTMN 2(), CO.LUMNS

TN~ = X(P2 C IDoES NOT WORK. (*) rJST BE THF,

ot~y !!TNI ItmWT F A PILr NA1'r AN!) A COMmA ')P DOtLAP SI'N.
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5. SYSTFM~-TNVOLVED OPTPATIONS

C
END
H E ADl
M.A NU AL

PPP OUR

PPTMEP
PU (;w'
RETAIN
SOTURCE

C= (A COMMEENT CAN -10 HEPE.)

AS IN FOPTRAN, C STANrS POP CCMMFNT. TT SHOTTLID 3 E...
C = ( LTST )$
THERE CAN PE 160 CHAPACTFRS INSIDv THE PAPENTHESTS BUT
NO DOLLAR SrGNS, OR EXTRA PIGHT- PAR FNTHESFS )

******************************~**i* *****$*****v****

END$

THIS~ ENDS A P-STAT RUN. USING 'END $ END $1 IS POSSIBLY CLEVER.
IT CANNOT HURT, AND OCCASIONALLY IS USEFUIL WHEN THE FIPST 'END $1 WAS
SWALLOVEDI UP AS PART O? AN IMMIDIATILY PREVIOUS F'RROR.

THIS ALSO PRINTS T4E TOTAL NUMBER OF ERROR FESSAGS THAT OCCURRED
t)URTIF THP PUN.

. ! A D (THTS HEADITN- CAýN BP PO CHARACTER-S LON-,.) $

IT IS USEFUL TO HAV? A HEADING~ rFSCRIBING THE CURRENT RUNI,
OR -1 q-!)CTFIC PAP'" nF A RUN, SO THAT BOTH! PRINTED PESULTS ANn SAVED
FILES HAVv TNFORMA'TION DESCPTRI?ýG WHAT THE PqN WAS ALL ABUO!T.

A SINrnLE RUN CAN CONTAIN ANY N"MBEF OF HEAD CARDS.
EACH NrEW 'HEAD'* C'.D FrPLACES THr HEAD"LN1, PROVIDED BY THE PREVIOUS

'HIAD' CAFD. SEE 'XHEkD$ FOR AnrITricr'T 97EADING CAnATI.TTY.

~Nr1 ~n. M ~~ ANUAL = NTVOPWr $

THIS 7AUSES THF lkNTJAL TO BEF PPINTrD. IT "AF5 9OUTJ 216 SvCONDS
OF COMPT1TINn Timr ( ON A ?rC/l1 ) AND PRPCDUCCr NBOI;T 0) FIULL PAr(-S.;

MAN(IAT = 52.3 $ F Tlil TU~ S rONVO T~ sys'"w hASS~T14S YnOU VIS!
'V'vY NrW PAR"' OF THE MANIUAL !!INCW V. RSION r,2.3 T ~'AFS
TIVA" CffkN'ES! CAN A7 VA5ILY WO"'1C'D
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AT P!ýTNCF-01, THE vOLLOWTINI JOB T13 THE LEAST EXPENSIVE WAY TO
PRNTW CrJRRENT NANUIAL( WITHOUT ANY FLAGGING,)...

//JOR ...... PGTCN=11O, P=100
"IEXFC PSTA"'5?1

MAXFPPOP 1$

A PU!N WILL NORMALLY TFRMINATF IT FIVE CCNSEC11TIVE !PROPS OCCUR.
THIS FXAMPLP CHANGES THE INITIAL SYST7M SETTING Q? FIVE TO ONE, SO
TH1AT TfiE PUN iTLL 791) WITH TFE FIRST TRROR. MAXE.RROR CAN BE SET
Tr0 ANY INTEGEP, AND CAN Br MODlIFIED SEVERAL TIMES DURING A RUN.

ppopOUc~p
PR PSINIT

Prj PSTNOP
IPpm;l EXFC

PP~zCUrC? PERMITS THE PFINTTNG AND/OP PUNC-HING OF SPECTeiED PARTS
OF TEL' 9OTrICE CARD IMAGE rILE. THF ABOVE EXAIPLY CALLS ?OR SUBROUTINF
'PSINIT7 'TO BY PR.INTED, 'PSINOP' 'TO BE PUNCHED, AND 'ETEC' TO BE BOTH
PRINTED AV) PTINCHE").

pp mrAqS PPTIi1.
Ptl MFANS PUNCH.

-Hr 'rEi.S'" IPR' OF 'PU' ON A CAPD MYIST APPEAR IN COLUMNS 1 AND 2.
THF SECOND ( IF BOTH ARr TJSWD ) MIUST APPEAR IN COLUMNS 3 AND 4~. IN
VITHFR 1AS~'l, AT U'ýST 1 BLANK MUJST PPFC7NPr TH7 NAME OP THF DECK TO BE
PROCFESSED. THIS NTAM' CA4NOT GO PFEYOND COLUMN 7?.

A. NAM' CPANNOT 7F' ON TWO CAPTS.
P? ILOP

PIT GLOP
THE ABOVE' WOULD NO" WO?K. AfrTtIALIY, TIP' FIRST PFQ~r;FST WOUID R7, DONE,
BUT WOT '"fir SrCCND.

A I *"4n* CA?PD JUST v'OirJOW THT, T A'T prQr1lST CAPT¾.

Svr scz')T?-CFo vo- rT~r 1* JCZ TNFCM0Al¶To N NFE FD TC ArCCSS T E
SOUPRC T rjlE RT NoTr-'N.
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PRIMER $

THIS CAUSES A SHORT ( LESS THAN 20 PAGE ) PRIMER TO BE PRINTED.
IT IS SIMPLER THAN THE MANUAL, PND SHOULD PF READ BY N7W P-STAT
USErS. IT HAS A NUIMBER OF SHORT EXAMPLES. USE nF ...

PPTMEP, PINCH T

WILL CAUSE THE EXAMPLES TO BE PUNCPFD. A USeR CAN THFN PUN THE
FXAMPLPS HIMSELF.

AT PRINCETON, THE FOLLOWING JOB IS THE LEAST EXPENSTVF WAY TO
PRINT A CURRENT PRIMER.....

// JOB...... RFGION=4C, P=20
// EXEC PSTAT52P

PURGE = A / 8 / C $

FIlES A, 1, AND C ARE TO 3F PU•GED. A FILF GENEPALLY IS USING
SPACE IN A P-STAT SCPATCTT FILE CN DISK, AND SOME TAPLE SPACP IN CORE
SO THAT THE P-STAT 1/O ROUTINEn KNOW WHERE IT IS, ETC. PURGING A FILF
FREES UP THE DISK SPACE AND DELETES THE INFORMATION ABOUT IT IN
P-STAT'S TABtES. IN GENErAL, P-STAT PUNS FASTER WHEN IT HAS FEWER
FILES TO WORRY ABOUT.

ASSIGNED OP ATTACHED YILES (SEE BELOW) APE NOT THEMSELVES HURT
BY A PUPG? ( I.E., THEY APE STILL ON THEIR TAPFS ) BUT P-STAT NO
LONGER KNOWS ABOUT TH?4.

PURGE $ MEANS PUPGE EJEPYTHING.

RElTAIN =X

A tqSFR WOULD DO THIS IF X WFPE THE ONLY FILE HE WISHFD TO WFEP
ON USING. IT IS LTKF SAYING PURGE EVrPYTHING BUT X. HAVING DONE THIS
NEW FILES CAN, OF COUPS-, BE CRFATyr AND TISFD.

BOTH PURI? AND PFTAIN CAN HAVF ONT OP MOPE APGUMENTS. USerS SHOULD
USE THESE OPERATIONS, SINCE IT PFPMT-S TH" SYSTFM TO USE FTORAGE MOPr
E.FEC"IVFLY. QUALTFTCATION 09 THE FTIr N.AMS IS IGNOPPD, AS IT DOFS
NOT Mt.K7 ANY SENS?.

NOT! - A PILE CAN 9E SIVrD ( SEF IAVE AND ?IND, BELOW I AND THN
PURGFD. SAVING mrANS THAT IT TF COPIWD CNTC mHE TISrPS PFRMANENT
DATA ',A0 . TRH FIND OtEPkTION, IN THIS OP ,O4H-lP r!N, C7N 'IND
IT AND MAK? IT ACCrSsA!IY FOP P-STAT OPEPA"ICNS. PUoqr MEANS THAT
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TH F SYSTwr4 POPGFTS AB3OUT THiE FILr FOR THE PEST OF THE RUNO THUS
~FREEING~ UP THE T1API? OR DISK SPACE USED BY THE FILE.

SnUROP s

TUt!S PPODTICFS A LISTING OF TH7 P-STAT SOURiCE STATEMPNTS.
THvPE IS SOME IDITING ... EACH PROGRAM STARTS ON A NEW PAGE AND
THrpF IS A TtBLPE OF CO!:TvENTS WTIH PAGE NUMBERS AT THE FND. ABOUT

51O AGES ARE PPOCTICED.

AT PRINCETON, THIE SOUPCE FILE IS NOT KEPT ON A PESIDENT DISK
PACK. THrPEP()~Rv, TrHE FOLLOWING CARD MUFT B" -LNCLUDPD BIPTWEEN THE

30/9OB CAID AND THE #// EXEC rSTAT521 CARD

/*SFTTJP tUNTI=211L$,TD=8P~201

THr 0// EXEC PST'AT521 CAPD SHOULD INCLUDE

1/EXEC PSTAT52,SNAME='U.PIIHLER.SOURC'521

T=lv( SECO'IDAEY HADINO )

CONSIDER A HENDING WHICH HAF A SLASH (/) SOMEWHIERE IN IT.
TIP TS SONE¶I1rS USEFUL TO BE ABLE TO CHANGE '"HE PAPT OF THE CURRENT
PEP~DING THAT IS TO THE RIGHT OF THP SLASH WITHOUT AFFECTING THE LEFT
PAPT. ?OR rXAMptr .....

HEAD = (OCT 70, WPIDS DATA /CARD 1 ANALYSIS)$

XH.D= (CRnD 1.ANATYSTS)$

AF"'EP THWFS` TWO CAIDS, -17 r~suvrinr HEArTJG WOULO y..

' nCT 7n# WPRS nA"'A / CA~r ? PNALYSTS '

'rifF FOLLOWINCl WOUL'I CkUqF ýHF NFW TEX" TO RFPLACW ALL ()F THE OLD)
HvRDINI S¶APTIN'V TO TTI-- PGFT OF 'rVF q7CCNn SLASH IN PRIM THE PI11HT.

=Hkr ( OlEHIN(r ) SLASH =

"'i'~ NW IIFADT41 ChN 17Tzrl CCNr"ATN SLkSHEFS, AI.LOWT41, IT TO P?
PAP'"TAILY MOrD~vIr 7.4-r. YXHE't TF FFQU-N¶LY HELPFUL W11 FN NYST!:)
MACPnF AFT 9--V71 llivf)
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6. INPUT-OUTPUm OPEPATIONS

PPRTNT
OSIRIS.P
'LOT
PRINT
PUNCH
SDATA

( NOTE- THE OPERATION 'DATA' IS IN A SFPARATE SECTION

BPRTNT = A / .2 / A / .4 / A $

BPRTNT STANDS FOR BLANK PRINT. THE ARGUMENTS ARE TH•rSHOLD
VALUES (GENFRALLY FROM 0 TO .4 OP SC) AND FILE NAMFS.

THIS PROGRAM PRINTS A FILF 18 COLUMNS, 5C ROWS TO A PAGE.
IT IS INTENDED FCR CORRELATTON OR FACTOR MATRICES. EACH SCOPF,
BEFORE PRINTING, IS MULTIPLIED PY 100 AND
PRINTED WITHOUT A DECIMAL POINT. IF, HOWEVER, THE ABSOLUTE VALUE OF
THE OVI3TNAL SCORE IS LrSS THAN THE CURPENT THRFSHOtD, THE LOCATION
ON THE OUTPUT PAGE WHERE IT WOULD HAVE PRINTED IS SIMPLY LEFT BLANK.

IN THE EXAMPLE, A IS PRINTED 3 TIMFS USING DIFFFRVNT THRESHOLDS

(0, .2, AND .4).

VERSION 52 - THE FILE CAN BE UP TO 150 BY 1ýn.

MISSING DATA ( WHICH IS SELDOM FCUND IN THIS TYPE OF FILF ) IS PRINTED
AS AN 'X'.

OSTRIS.P, OUT = X $

THIS PROGPAM TAKES AN OSIRIS DATA FILE AND DICTIONPPY AND CPEATES A
P-STAT FIL•. THE OSIRIS SYSTEM WAS WRITTFN AT THF INS-:ITUTE FOR
SOCIAL RFSPARCH Am THP UNIVERSTTY OF MICHIGAN. IT PUNS ONLY ON 360
COMPUTeRS. SINCE THIS P-STAT LINK USES SCMF OF THEIR SUBROYU!NFS, THIS
LTNK WILT ONLY WOPK ON A 360.

THE P-STA' STA"'EMFNT MITST BF FOILOW.n BY CURTAIN OSIRIS CARDS....

I - A ?ILTFB CAPD ( OPTIONAl )
2 - A LABFL CA?')
1 - VARTABLF LIST CARP(S)

TH!EFT CARDS APF TSC•IPED IN THY OqIPTS ?%tNAI.
T!lv COII-NN LA1rLS IN THE P-STAT rTLF' WTIL PF 0SI".1, OSTV.2,

OSTR.1, ?TC.
THr PUN MUST ACC?'eS A DATA, rI1j AND A DICmTCNArY. ThESE AR

'REOTTiN T LY TWO FyLS O4 A SINjir TAPF. mWO 'I'n CAprDS Ar NpFlYE.
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/,'PSTAT.DICTIN DD FTC., POP THr PTCTIONARY FILE.

//PSTAT.DATAIN PD ETC., FOP THE DATA.

THFqE CARDS FOLLOW THF .1// FXFC' CARD AND PRECYDE THE
'//PFTAT.SYSIN ')D *0 CARD.

PLOT =A, ONF $
X! Y XX

T41S PLOTS SPECTFIF') COLUMNS rF FILF A AGAINST EACH 0TIHFR.
'FACH PLOT USES A PAIF OF OUTPUT, MISSING SCORES APP SKIPPED.

ONE, IF "'H!RE, PRINTS BOTH AXES? FROM +1 "'O -1.

Sym, IF ¶HERv, PRINTS BOTH AXES THF SANW, SYMFqTRICALLY,
IN S"'Fn5 OF 0.2.

TF TM1' LARI.75T ABSOLUTE VALUP IN Tliv TWO COLUMNS FOR
A GIVFN PLnT IS, FOP EXAMPLE, C.71, P0TH DIMENSIONS OF
THE DIOT ARF FROM -C.Pm TO +A.80.

T~W N1'ITlH'f IF, "'IHERE, SCALE AS TS.

Tfr"19 TWO TYP1 'S OF PLOT CCI`JTPOI. CARD, A C CARP, AND AN XY CARD.

A C CARD HAS '7 OP BLANK IN EACH COIUMN. IF C IN CCLUMN

ý2. 7, 10, AND 16, 910-S WTI PF OF VARIABTYS 2-7, 2-1n, 2-16, 7-10,
7-16, A.VE) 1l-1E. EACH C TS PLOnTT-ED ONCF AGAINST ETVFRY OTHER C.

AN XY CAPD MA7, X, Y, 0? BIANK IN FACH CCLrIMN. Iv~ X IN COLUMN
1 , 6, -7, A.N') Y lN COLtl'lt 2 AND) L, PlOTF WILL 3E OF EACH X VARIABLY~
AGATNqST 1 ACH OF '"9- Y VAPTABL1'S, 1-?, 1-4~, F-2, 6i-4, 7-2, AND 7-41.

f~~~CN "A! NJB2Or 'M9?SF CAPDS. T" MUTST ?NVD WITH A
*vND CA'n.

VES~NS? EE~,CIO" IE V. 'CTTMS AND TP1' PRODUCT0
ROWS * (C'VtTTNS + 2)r.'O XCr",')

P / .1 / A/ 2 /

R-r Avj!r4 LTI-'5 N (rN7A!N* STINLF ')IG~rTT I TE-IPS TVfRfl q) A!ID

ALL VrFI nrF"T''")P A rTq'"'r (TL' ANY) Iq '"'HO tirT
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OF ARGUMENTS ARE PPRNTFD TO ZEPO PLACES.
WHENFVPR AN INTEGER OCCURS, FILES AFTFR IT IN TH7 LIST ARE PPINTED
TO THAT NUMBER OF PLACES (UNTIL ANOTHER INTEGER OCCURS).

T HIS FXAMPLE PRINTS A TO NO PLACPS, THEN A AND P TO 3 PLACFS,
THEN C TO 2 PLACES. PRINTING IS 8 VARIABLES AND 90 ROWS TO A PAGE.
MISSING DATA IS PRINTED AS AN X (LITERALLY). IF, IN EACH HUNDRED ROWS,
ANY ABSOLUTE SCORE ON A VARIABLE IS SO LARGE THAT ITS MOST
SIGNIFICANT DIGIT OR ITS SIGN WILL NOT Pr PRINTED, THE FORMAT FOR
THAT VARIABLE IS CHANGED TO AN F TYPF FORMAT.

THE USUAL FORVAT IS IXP13.N, WHYRF N IS 7ITHER Z'RO OR THE MOST
RECENTLY FOUND DIGIT (n TO 9) IN THF ARGUMENT LIST. IF A SCOR7 IS
-234q.1 AND N=8, THE R PLACES, DECIMAL POINT, 4 HIGH ORDER DIGITS,AND MINUS S'G2N MAKE 14 CHARACTER•S, AND THE MINtlS SIGN COULD, IN SOME
COMPUTERS, IE LOST. INSTEAD THE PPCGFAM CONVERTS THE FORMAT FOR
THAT VARIABLE TO IX, E13.6, 50 THAT -0.234410E+01 (OR
-2.344100r÷02) WOULD PRINT. SUCH A ?OPMAT EVALTIATION TF MADE EACH
HUNDPFD ROWS. THEREFORE, THE FIPST 100 ROWS FOP VARIABLFS 1-8
MIGHT HAVE VARIABLE 4 IN F FORMAT, AND ON ROWS 101-2nP IT MIGHT BE
ABL? TO RF PRINTED TN F FORMAT.

A DFLATFD PROBLEM IS THE VALUE C.Cr4 WHEN 1X,F13.2 FORMAT IS IN
USE, THAT IS, SCORES 'OO SMALL TO PRINT IN THE DFSIGNATFD
NUMBER OF PLACES. IF IT IS A COPPFLATICN MATRIX, THE USER PROBABLY
IS SATISFIFD WITH ".ný PRINTING FOR THAT SCOPE (I.E., WITH F FORMAT
BEING KEPT). HOWEVER, THE USER OF THE IDENTIFIER..... PPTNTLOW....
WILL CAUSE F FORMAT TO B7 USED WHENEVEP THE SMALLPST ABSOLUTE VALUE
ON A VARIABLE IS TOO SMALL TO HAVE ISS LEAD DIGIT APPEAR.

PRINT = A / 2 / P , PPINTLOW $ WILL PRINT A AND B IN THAT MANNER.

ANY SIZE FILE CAN BY PRINTED.

VERSION ý2 - UP TO 200 COLUMNS APE PRINTED IN A PASS THROUGH THE FILE.
TN OTHER WORDS, IF A FILE HAS 42r CCLUMNS, THE PROGRAM WILL
AUTOMPTICALLY MAKF THREE PASSES THRTCIGH THE FILF.

PUNCH=A, CARDS=1 / IC / (1PF7.2) / 11 / 30 / (21F3.0) $

THIS PUNCHES A vIt7 ONTO CARPS, IN P FORMAT WHICH CAN 9F USED AS
INPUT TO THE DATA PROGRAM. THE FIRST CARDS THAT ARE PUNCP'D ARE
CONTROL CAPnS FOR TH_ nATA PROGRAM ( DATA= *LAB *EMT *MiSS
AND *CPTP)S ) AND 'HFN THE FILE IS PUNCHED, BY ROWS, WITH rWO
LIMIT"ATIONS ...

1- ONLY COLUMNS 11-Rf' ARr AVAIlAPIF FOR DATA. COLUMNS 1-10 APR
1SED FOP TtvE ROW LAPEL AND TOP SEQUENCING.

2- ONTY 8 CARDS PVR POW CAN Dr USD.

A '•ENn' CADD IS PVP4C1IFD AFrTr *Hy LAST 'ýnW 'e ElNIS"Fl.
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IN ?11F FXAMPLF, FILr A TS PTINCHFD. 'CARDS=' DESCRIBES THE OUTPUT
CARDS, USING 3 A"OUMvTS VFP OUTPUT CAPD.

I- THE FIRST VAPI.BL.•O BF PUNCHED ON THAT CARD.
2- THv LAST VARIA3Lr TO FE PUNCHED ON THAT CARD.
3- TH7 VORMAT FOR THOSE VAPIABLPS, USTNG P,K, OR ? FORMAT.

"THIS DESCPIBFS COLUMNS 11-80 ON THP CARD TO BE PUNCHED.

IN TH_ FXAMPLF, VARIABLES 1-10 WILL BF PUNCHED IN THE FIRST CARD
IN 2A4,I2,11?7.2 FORMAT. THE 2A4,I2, ARF GENERATED INTERNALLY. THEN

VARIABLPS 1'-30 APE PTJNCPFD ON THF SECOND CARD, USING
2A4,12,2?Fl.C FORMrT. TWO CAPrS APE PUNCHED POP EACH ROW OF FILE A.

SDATA = B, 'NV = 1(, FORMAT = ( 10F2.C ), PRINT $
(DATA CAR)S)

*END

THIS IS A SIMPLE DATA PROGRAM. .T LACKS THE FFATURES OF THE DATA
PPOIRAM, BUT IT IS FAST.

SDA T A= TH? NAFE OF THE OUTPUT FILP.

NV = 'rH NUMRER O? VARIABLVS !N THE OUTPUT FIL?. CANNOT EXCFED 80.

FORMAT = (FORMAm). THE FORMAT £TSFLF CAN BE UP TO 160
CHARAC•rRS. IT CAN ONLY USE X, F, CR E TYPE SPECIFICATION IN THE
FORMAT.

PRINT, THy INPUT CARDF APr LISTED9 IF THIS OPTICN IS USED.

TAPE = A FILE NUT!Bvv WHE.F THE CARDS ARF, IF NOT WT'HIN THE P-STAT DECK.
ITT TO NOT NrCESSAPY, Iv THF CARDS APw ON A TAPE, FOR A $*END' CARD TO

B? TFT FINAL CARD THE•r.

THETE C;N ONqY BE 1 DATA CP.PD Pvr CSr. THEPE IS NO PROVISION FOR
L?.PELq (TH'Y GFT -vNFpATE.) , Nrr FrOr MISSING OR INVALID DATA. IF
THESE Fvv A PROBLrM, US" THEi DATP PPROGRAM.

DO NOT FOPGFT "HF *rNp CARD ArP•n mHF LAST DATA CARD, IF THE CARDS ARE
WTTHIV -"' r-STAT TNPTTT DFCK.

4-
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7. SAVING AND USING P-STAT FILES ON TAPES

NEWPDT
SAVE
FIND
COPY. PDT
EDIT

TRTM~

ASSIGN

ATTACH

REWIND

NOTE - OF THESE, SAVE IS THE CNlY OPERATTON THAT P7RPITS
QUALIFICATION OF FILE MAMrS.

NEWVPDT, TAP!. = 62 $

CREATE A NEW PPMANNT DATA TAPE (I. ?., PUlT IT INTO F-STAT
DATA rORFAT).

TAPE (OR FILE) 62 TS REWOUND Avr A DUMMY PECORD IS
WRITTEN, DEFINING, IN rFFECT, THE END OF THE P-STAT DATA ON TH? TAPE.
'NEWPDT' ONLY MAKES THE TAPE READY FOP FILPS. THE 'SAVE' OPrRATION
CAN THEN BE USED TO STORE FILES ON THAT TAPE FOP USE DURING
THIS OF SUBSEQUENT RUNS. THE USER SHOULD CLEARLY NOTE THAT,
WHEN A NPWPDT IS DONE, ANY INFORMATION PREVIOUSLY ON THE T APF TS LOST.

SEVERAL PERMANENT DATA TAPES CAN BE USEn Aq THE SAME TIMP.
61 THROUGH 69 ARE RESERVED FOR PERMANENT DATA TAPES (WHICH CAN RE
ETTHER TAPES OR DISK FILES ON THE 360).

IF NO 'TAPE=N* IS FOUND, 61 IS aSSUMED. THIS M"tTIPLE PDT FEATURF
PERMITS COPYING OF ALL OR SELFCTED PARTS (USING ''IND') OF SFVERAL
PDT'S ONTO ANOTHER. ANOTHER USE IS TO CHECKPOINT FILES DURING A RUN
ONTO ON! PDT, USING ANOTHER PDT FCR SERIOUS SAVING. ( NOTF - THP
OPERATION ICOPY.PDT' TS TH? BEST WAY TO COPY A PDT. )

THE NUNBEPS 61-63 ARE THOSE PDT NUPBE'S FASIFST TO "SF 4!TH
PRINCEvTON'S 16C CATALOI.D PROCED!JrS FOR P-STAT USE.

ON!WPD"•' S NECESSARY 'OR NEW 'SAVe' TAPES, 9U" SHOULD NMT BE USED
FOR AN 'ASSIGN' TAPE.

SAV? = A / q(R 1-3c0)

THIS COPIES FILF ONTO A USerS PEIRANNT ,ATA TAP'.

FIRST A, AND TFFN ROWS 1-IC OF R WILT 9F WPIT-FN (AS SFPARAT9
P-STAT FILES) ONTO A PDT (PPlANFNT rATA TAPF), PFYOND ANY OrH-'?
FILES ALRFEADY TH!P'.

AS MANY FILES AS CAN r!" CAN GO CNrO k PAT.
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P 240) FOOT A.P? CAN HOLD ABO"T 50W BLOCKS (OF 465 WORDS EACH).
THUS, A FILE OF 4Cr" POWS BY 120 COLUMNS WOULD USP ABOUT 450 FEET OF
THE TAPP.

FTLF NAMr BFING SAVED CAN BF QUALIFIED IN ANY WAY.

F'p 'INWPDT' RFGARDING THE 'TAPP=' OPTION.
SAVE $ COPIES ALL CUDRFNT FITS CNTO THE DESIGNATED PDT.

NEWPDT, TAPE = 62 $ SAVE, TAPE = 62 $
WOULD COPY ALL CURRENTLY ACTTVE FILES ONTO A NEW I-APE 62.

FIN D = A / F /C

"THIS rXA1PL? ASSUMES PDT 61 TS PPFSENT. FILES A, B, AND C WILL BE
FOUND ON THE PDT AND COPIED AS IS IN'O THE SYSTEM. QUALIFICATION OF
THE FILES AT THE TIME THEY ARE FOUNr AND BROUGHT INTO THE SYSTEM IS NOT
POSSITLE.

A FIND CAN Br DONr AT ANY POINT DURING A RUN.

IN Tr I BOVE EXAMPLE, FILES A, V, AND C ARE STILL ON THE PERMANENT
DATA TAPP AFTFP THE IND IS DON?. HOWEVER, BECAUSE OF TH7 FIND
OPERATION, THeY ARE ALSO ON DISK ( OR A SCRATCH TAPE ) IN A FORM
DIRECTLY ACCESSABLF TO THE OTHEP P-STAT OPERATIONS.

3 FOPMS O? FIND ARE PO.qSIBL..

1 - FIND $ TFIS FINDS rVERY FILE CN THE PD'T AND MAKES THOSE FILES
USABLE ON THIS RUM. (THEY ARE COPIED INTO DISK, WHICH, I?
MANY FILq AR' THFRF, CAN TAKE SCMP TIME.) TWO FILES WITH
"TjF SAME' "'C APR NOT ALLOWED IV ?IND $ IS "FED.

2 - FIND = A/P $ TH7SE APE FCUNn AND COPIED. AGAIN, THERF
M!1ST PF ONE AN" ONLY ONE 'A', AND OFE AND ONLY ONE 'P', IF THIS
FOPl4 TS 1J5ED.

i - FIND = I/Y/9/12/Y $ TRTS FCPM PFPTITS A FILF ON THE PDT
TO B? nFNA!ED AS IT IS v")UND. IN OTHEP WOPDS, THE NEW NAME
IS GIVEN TO IT AS IT IS CnPIFr (THF PDT ITSEtr IS UNCHANGED).
T? "WO OR Mnqr vTLWS ON THr Pr, HAVE THE SAME NAMF, THE USE
Ov 'lDIvT I PTVALS T!rIp POSI¶I('NF ON TH? PD'. THE ABOVE
FXX'PLt FTIS rTLv 1 AFTD PFNAmFS ITT , FNDF FIT. B NORMALLY
WHF•'VYFP IT !, ANJ FTNIS V'II 12, PrNAMTNG IT Y.

YF• l'•WPD-1 PrIAPITN", T•r "'APE=' OPTION.

"-Opy.pD•, 'TW•?'p -- 69

TqTS 'vPr"` k CnDY I•" P'AN1N'! kATA TAPE $;l ONTO TAPP 62. THIS IS

""A
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FIND $ NFWPDT, TAPF - 62 $ SAVE, TAPP = 61 $

IF THP INPUT TAPE IS NOT 61, 'TAPE=' MUST HE USED, FOP EYhMPLE...

COPY.PDT, TAPE = 62, ?7EWTAPE = 63 $

SPF INEWPDT' REGARDING THE 'TAPF' OPTION.

EDIT S

THE PDT IS READ THROUGH AND A RPOPT IS PRINTED,
LISTING THE NAMES AND SIZES OF ALL FILES ON THE TAPE.

IF, ?OR EXAMPLe, 'EDTT, LABELS $' WEE? USED, THP COLUMN LABrLS FOR
EACH FILE WOLD ALSO BE PRINTED.

SFE 'NEWPDT' REGARDING THP 'TAP!=' OPTION.

TRIM = 3 $ OR TRIM = B S

TIE PDT HAS SOME NUMBER OF FILES ON IT, SOMP OF WHICH AR'
USEFUL AND SOME ARE NOT. TRIM PERMITS ALL ?ILFS AEYOND A
CERTAIN ONE TO BE SCRATCHED.

TRIM = 3 $ TRIS TH' TAPE SO THAT THE THIRD FILE IS THE
LAST ON THE TAPE.

TRIM = 8 $ CAUSES PILEF ! O BE THE LAST FILE ON THE TAPE.
THE LAST BLOCK OF THE LAST FNLE TC EI KEPT IS FOUND, AND A
DUMMY BLOCK THAT STGNIFIES THE END OF P-STAT nITA IS WRITTN
NEXT. AqAIN, QUALIFICATIO" OF "HR FTIL NAME IS NOT PERMITTED.

THSE STI OPEPATIONS, INEWPDT', 'SAVE', %COPY.PDT', 'FIND', 'EDIT@,
RND 'TRTM' APRE TH' ONLY OPrRATICNS THAT USE A PDT.

SF 'NEUPnT' Pr';APDTNl THF 'TAPF=' OPTION.

ASSIGN = XX, TAPP = 51 $

WHEN A USER HAS A LARGE PASIC FILE THAT IS TO Br qSED
FREQUENTLY, ON DIFFrRTNT PUNS, IT IS DFSIPABLE -0 HAVF THE FIL- ON
TAPE INTTFA) OF O0 DISK, PND ILFC Tr HAVE THH' FILF (ALRwADY IN P-STAT
S FORMAT) ON A SEPARATE TAPF AND THFRFBY SKIP THE 'FIND' COPYING TIME.
THE FILF WILL, AT COrF POINT, BF Cp'rA'ED gY SONP P-STA" OPEPATION.

THW 'ASSTIN' OPrPATTON INFORMS 74v P-S'AT !-YqTrM THAT SUCH A TAPr
IS TO BE CREATED. TH. 'ATTACH' CPr'pTTON, DEScpOFrD qr'XT, ALLOWS
TH? "prr To 3? US"D ON A FU.PSPOVIENT 'RUV.

bi
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THR ASSIGN STATEMENT MUST OCCUR BEFORE THE FILE IS CRIATED.

TAPP NUMBRS 51-59 SHOULD BE USED FOR ASSIGN OR ATTACH. NUMBERS
51-55 ARE THOSE kSSIGN/ATTACH NUMBERS EASIEST TO USE WITH PRINCETON'S
CATALO'!D PROCEDURES FOR P-STAT USE.

THE ABOVE ASSIGN OPERATION TELLS THE SYSTEM THAT, WHEN FILE XX IS
CREATED, IT SHOULD -0 ONTO TAPF 51 AS THE ONLY FILE ON THAT TAPE.
TAPE 51 IS 'IOT USED BY P-STAT UNTIL THEN.

"THE ASSIGNED WILv, ONCE CREATED, CAN BE USED IN A NORMAL WAY
DURING THE SAME RIJN.

ATTACH = XX. TaPE = 55 S

ON A SUBSEQUENT RUN, THE "APE WITH XX ON IT (DUE TO AN ASSIGN
ON A PREVIOUS RUN) MIGHT BE DIFINED TO THE OPERATING SYSTEM AS
FILE 5•. THIS OPWPATIO4 TFLLS THE SYSTEM THAT FILE XX EXISTS AND
IT IS ON TAPE 55. WHEPEVP XX IS USED AFTER THIS, DURING THIS RUN, THE
SYSTEM WILL FIND IT THEnE.

TAP? NUMBERS r1-5q SHOULD BE USED FOR ASSIG'N OR ATTACH. NUMBFRS
51-g5 APE THOSE ASSTGN/A'TACH NUMBERS EASIEST TO USE WITH PRINCETON'S
CATALO'EFD PROCFDUPrS F OR P-STAT USE.

A GIVFN TAPE COULD BE ATTACHEr AS 51 ON ONE RUN AND, POR EXAMPLE,
52 ON ANOTHER RUN. THE NU1MBER DOES NOT HAVE TO BE THE SAME NUMBER
THAT WAS USED WHEN IT WAS ASSIGNED. TUlF NAME, HOWEVER, MUST MATCH
THE NAMF OF THE FILF ON THP TAPP.

"T9 PSSIGN-ATTACH 'EATUPE CAN GPFATLY IMPROVE P-ST'AT PERFORMANCE
WHEN qEVFPAL LARGE FIT1S ARE BEING USED ON FWPFATFD RUNS.

TT M4T•fR BE NOT'D THAT AN ATTACH TAPF LCCKS EXACTLY LIKE A PDT WITH
ONLY ON7 FTLr ON IT. IF ONE WISHED, "HPY COULD BE INq'EPCHANGFD.
HOWEVEP, THr 'FIND' OPERATION COPI!S THP FILE ONTO A DISK RATHER THAN
ACCFSSING IT 0TTCTLY. T"HREFORE U5I1," 'FIND' FOP AN ATTACH TAPE WILL
TAKE PAP MORr TIMr (P•'HAPS MINUTFS COMPAPED TO LESS THAN A SECOND)
AND MAY qS7 MOFF FPACF ON THE DISK THArT IS SUPDLIFD POP I-" TN TH!
CATAlOlv! POC F¶PI'.

•!lWtN9 =

TAPF 91 13•;Wet1P'r. r'WINDTNQ A TAPF IS srMr'ITM!S DCNF BEFORE

T1•ING THE 'T-n' =o O DTICN TN AA'"AA.
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. FILE MANIPULATION OPERATIONS

COLLATE
CORESORT
DTF
LAG
LRFILL
MATCH

MUDMERGE

NO. OP

NORM.COL
NORM.ROW
SCAN
SMERGF

COLLATE, LEPT=A, PTGHT=B, OUT=C$

THIS PROGRAM IS VERY MUCH LIKr A LFFT-RTGHT MERGE,
EXCEPT IT PERMITS SOME OF THE POWS OF TPF RIGHT HAND FIIF TO
BE MISSING.

LEFT = NAME OF LEFT HAND DATA FILF. THIS CAN HAVE ANY
NUMBERS OF ROWS.

RIGHT = NAME OF RIGHT HAND FILE (WITH FEWER ROWS THAN THW
LEFT HAND FILE). THE COMBINED COLUMNS OF LEFT AND
RIG[T CANNOT EXCEED THE SYSTEM MAXIMUM.

OUT = NAMr FOP THE OUTPUT FILE.

ALL LABELS OF ROWS OF THE RIGHT HAND FILE ALSO OCCUR
IN ROWS OF THE L!FT HAND FTLF, ANP THEY MUST OCCUR IN THE
SAME ORDER. ALL ROWS OF THE LEv'1 HAND FILE THAT DO NOT HAVE
A POW OF THE RIGHT HAYD FILE WITH THE SAME LABEL WILL HAVE
THE MISSING DATA CONSTANT GENERATED FOP VARIABLES OF THE PIGHT
HAND FILE.

THIS OPERATION IS USEFUL FOP THY FOLLOWING SITUATIOE.
ASSUMW THAT ONE HAS ONE THOUSA!,D CASES AND FORTf
VARIABLES AS ONE DAT'A FILE. ONE ALSO HAS DATA ON TWENTY
ADDITIONAL VARIABLES FOR FIVE HUNDPED OF THE PEOPLE. WHAT IS
DPSTIFD IS A FILE O ONE THnUSAND PEOPLE BY SIXTY VARIABLES,
lITH Tile FIVE HUNDReD ROWS O? THE NEW TWENTY VARIABLES CONTAIN-
ING DATA AND THE OTHER FIVE HUNDRED ROWS CONTAINING THE MISSING
DATA CONSTANT.

COP•SOPT, TN=A, OrIT=B $

IN-COP? SOP,'. THIS -PO'PAh OPDIPS A NILE ACCOPDINI
TO ONE OF ITS COLUMNS, OP ACCORDITG TO I'S pnW LABFLS.
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IN N.AME OF T4?UT FTLFO. IT MUST FIT IN CORP.
OUT !1NMF FnR OTUTPUT FILE.
LABEL = COTII9n TO SORT týN. T? NICT USED, ¶Hr' PROGRAM WILL SORT ON

IFFT 7,Q(.MtE, LABElAGtE, SOFT ON VARIABLE AIGE.

VEPSTON ? THE PPODUCT NR * (WC+2) OF 'IN$ CAN BE UP TO 23t000.

FOP PX.AMPT7-, IF A IS 1CC' BY 4C, IT tJSFS (1200
CORE IOCATIONS. THE IXTPA 2 IS THE 2 WORD
LAAEL POP v!ACH POW.

DIP, TN=A, IUT=P, V1=7, V2=9, ")T1P=l

137T THF DIFIý FPFNC? BFTWEFN A ARIABLE ON CNE R04 AND
THE SAIF VARIABLE CN SOMr LAT7P POW. IF A IS 10BY 10, AND
Wr WISH ')TFEPENCFS ON VAPIABLES 7, 8, AND 9 AT A STEP OF ONE
POW, WE PFT A 99 9Y 13 FILE O1ii:. THE FIRST ROW HAS SCOprS
(1,1) 'rn (1,10) AS T4-~Y WERE R IN, BUT (1,11) TS (1,7) -

(2,7). (1,12) Tq (1,8) - (2,8),* ANfl SO ON. IF ANYTHING
INYOLV!FD IN A NFW SCOPE- IS MISSING, N~F NW SCO'RE IS MTSSING.

TN = INPUT FILE, AtNY 577F.
OUIT OUTPUT FTLE.,
vi = FIRST VAPIAPLF TO BE rIrFE!.
V2 LAST VAPTRIALE TO BE DIFrrED.
STEP = STEP SI7?.

VFrsION 52 - STEP SIZr CANNOT EXCEEDl In.

LArf TN=A, OUT=13, V1=7, V2=q, FTFP=2 $

APPENt )A¶ OF A LATrr ROnW TO ),N FETLIE ROW. IT
WOP 1 J!ýT LIKE !)rlIP XCEPT THFr TS NO rl lP'rPll1crroNl.

V71"qT'*c 52 - 7rr SIZE CANNOT EXCEED 11.

LPFTIL, L'F,=.A,, p T ;Hj=8, nwr=C, T

THT'z DO"'S A 1EFT -'nIUHT MýFPOr Cr 2 NPUJ-- WTLP'.
Hn~r~n 'oN )qr Hp n oWS ýHAX* ~Tl! 0'rli, THS!0FPTR HAS

ROWS OF 1ýq!T!NC DAT-A FIILE'n IN. lAprLS rC NO' HAVE TO~ LINE TIP,
AND), Tv rVACT, APE! nO (-!CKI-D A- All.

"1!j rILrzlTT :'. Nyll'M!P rt, COLTT!4N!- CANFOT
!!XCr'f "lir' qYSýTrjvyr9
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MATCH, IN=B, CONTROL=A, OUT=r $

THIS OPERATION IS IN SOFF FFSPFCTS SImilAR TO
COLLATE. IN THIS OPERATION THERE IS ONE PILE, A, WHICH IS
TREATED AS A CONTROL FILE. THE GOAL OF THE OPERATION IS Tn
RETAIN THOSE ROWS OF B THAT HAV? A LABEL "HAT MATCH7S A LAPeL
OF A POW OF A, AND, AT THE SAME TIMF, ORPFRINI THOS? ROWS OFR
THAT APE RETAINED IN THE SAME ORDER AS THFIR M.TrwTVNG LAB'LS
OCCtIPFP IN A.

B (THE INPUT FILE) IS READ AND HWLD TN CORP. THEN A
PASS IS MADE THROUI•H THE CONTROL FILr. P ROW OF IT IS READ AND
ITS LABEL IS COMPARED WITH EVERY ROW LABEL OF B UNTIL A
MATCH IS FOUND. THAT ROW OF R IS WRITTEN TO C. A NEW
ROW OF A IS READ, AND SO ON. A PCW OF B IS CNLY VISED ONCE
(IF A" ALL).

CONTROL = VAME OF INPUT CONTROL FILE (A).
IN = NAME OF INPUT DATA FILE (B).
OUT = NAME Ov OUTPUT DXTA FILE (C). THIS WILL CONSIST

OF THE ROWS OF B THAT HAVE A LAPEL THAT MATCHES A
LAPEL OF A, OPDERED BY THE ORDER 0? THE LABFLS
OR A.

VrPSTCN F2 - THE PRODUCT NP * (NC+2) OF B CAN BE HP TO 23,000.
THE 2 TN NC+2 ALLOWS POOM FOP THE tABE!. CF EACH ROW.

FOR AN EXAMPLP OF HOW TO USE THIS OPERATION, CONSIDFP TWO DATA FILES...

X HAS 300 PEOPLE BY '5 VARIABLES, Y HAS 400 PEOPLE BY 10
VARIABLFS, THE VARIAPLES APF DIFFRPENT, AND 200 OF TH7 PEOPLr
EXIST IN ROTH FILvS. WHAT IS HESTPED IS A 20N BY 25 FTLr.

THE FIRST OPERATION WOULD PE TO MATCH X, THE 300 BY 15 FIL7,
AS THP CONTROL RILE A3hTINST Y, THE 400 BY 1C FILE. SINCE
200 OF "HE PEOPLE MATCH, THE OUTPUT FILE (C) WOUILD BE OF
ORDER ?0O BY 10. THFS7 WO, LD BE TH' 2(0 PEOPLE OF Y
WHO WFPF FOUND AMONG THE 30C P0ILE IN X. "'HEY
ARE NOW IN THE SAME ORDEr AS THEY OCCUR IN X. NOW, AS A N7 W STFP, IF
THIS OUTPUT FILE IS ll;FD AS THE CONTrOL FILE, WF MATCH A 200 BY
I1 FIt• AS THE CONTROL FILF AGAINST THF 30n BY 15 RILE, YIELDING A 200
BY 1 FILE. THESE TWO FILFS ARE MHEN MF'PGD TOGETHER, SIVCF THE
SAMI pEOP,'• APF It THE SAME ORDER, PND A 20P BY 25 FiLE IS
PRODtCVD. NOTE, IT TOOK TWO MATCHS AND A M=•",E TO DO THIS.

mro~r tip = A, DOWN = B, or1'!' = c s

FTLr C WILL PP "HE ROWF nr A, FOlLOWeD BY t"HF RCWS OF R.
A ANTI R MTST HAVF T;Ie SAMF NUmBEr oF COLIUMNS. TI!VIU CO!l,'JN LABELS
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MUST MVTCH (UJNTr~ -14r I!)FNTTrIFP NCO1?¶CH WAS ALSO USED).

MrRIF, L'F-T =A, PI'wHT =P, OUT =C $

FITFS A~ ANDi R MVTST HAVF 'rfiF SAMF WUMriR~ OF ROWS, AND ?HVTR
CoMBTNV"3 COLUMINS MIPST NnT pXCrrD THF MAXTMU14 NIMB'FR OF COLUMNS
T~HAT 7'Hr qYSTFM PIFPMTTS, '¶IETR FCW LAPFLS MTIST M'A'C1
UNLESS.... MEPGF, L~rT-=A, PIGHT=B, OUT-C, NOMTCH I

A I-WXY LFFT-RIIH¶ M~G 'rS ?CSSTBLF ...

tM!qt7FT = A, MTTnDLF 8, R11HT C, OUT =tD $

MqD4F~l", !TM A / 3( P 1-5nl ) / C P !, 011'T = 1 $

MVIL'IPItE U!)-T)OVN MrRrF,. A NUMBEP OF FILES ( VITH
OQIALTFTCATTON prRM'r'¶T"Ev) ) ARF riP-DOWN MEVIED TOGE9 IER. THE COLUMN
LA!BFL MUiST MA"'C4 INL1'S THF IDENTIFIER 1*N1ATCH' 15 USFD. THE
INP'1" vTLF'S wlUS!' rýH HAY'? THF SAMIF NtJMPR 0OF COVflMNS.

N0.OP, TN ~(CI-4"), OUJ'1 = P $

"'HIS TF A N"1LL OPFRATION, IN A SFNF7-. TT PrADS 4N INPUT
FTT." AND PFrODTCES AV OUmPTI¶ FITF. TH7 INPUT' "ITLE CAN ( AND
E"70137NTLY WILL ) HIAYr QUAtTFICATION. IF ONE HAS A FILE AND
W!5!!v'S "'0 pr-0CPANlIr IT ( UFING POW, CnLTIMN AND IF EXPRPSSIONS,
pov r~s~pLF ), 0N' MIGHT NO.OP THE FTLF AND GET THE QUALIFIED
FTLE AS OITPti"'. 74IS COULD BF ~r-FNTV!D OP SCANNYD, AND SkVPD TO
R' U17rl) IF THF PFT'4TO!JT LOO!(S PEASONABIF.

VO1 'N.Col,' IN A, 0"T E

TH!TS r'CATA5F rACH COV.J!ýN 0 ' "Pr 'rNM!¶ 'IL7 SO T'HAT T~HF SQ1UARES OF
THE Ftvm"S IN rý- CnLrI~r Ov -,H- ('tTpJTP' FTIF WILL SUMO TO 1.,

ANY 'zyZý F'IL7? IS ALLOWFD.F~c SN" nAA 1S "'r-'~ ATLOW~n.

NOM.PW rN = , P

TtVS SCA1Y,ý, ,'r!! F'w or T'ru TNPTl tm FTA SCO -PAT 1"11" SOUN"'S OF THE
vLFMFN- TIN AC~i pow orrlr o~jrnU, r- WTILL SUm TO 1.

ANY F¶'?~t' FlI !z "' l rL!w!ry).
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SCAN, IN = A, DFS = D $

THIS GETS A DESCRIPTION FILF OF THE INPUT FILE.

IN = AN INPUT DATA FILE.

OUT = k COPY OF THE ACTUAL INPUT FILE. THE USF OF IN, DES,
AND OUT WILT BE HELPFUL WHEN THE INPUT FILE TS
SUBSTANTIALLY MODIFIEC BY ROW/COLUTMN/IF PHPAS-S AND THE
RESULT, WITH ITS DFSCPIPTION, NFDS TO RE PFUS-D.

T!ES = AN OUTPUT DESCRIPTION FILE OF THE INPUT FILv.
THIS WILL HAVE 6 COLUMNS (MEAN, VARIANCE, STANnAFD
DEVIATION, LOW, HIGH, AND N). TT WILL HAVE 1 ROW FOR
EACH VARIABLE (COLUMN) OF THE INPUT FTLF.

SCAN CAN PF USED, WITTH OTHEP IDENTIFIerS, TO PLUG IN MTANS FOP
MISSING DATA, AND/OR TO STANDARDTIE DATA,THAT IS, GIVING FACH COLUMN A
MEAN OF 7F!O AND VARIANCE OF ONF. THIS CAN PE DONE FITHEP USING TfHv
MEANS, FTC. OF THE DATA ITSELF, OR ANOTHER MATRIX OF MEANS AND
STANDARD DEVIATIONS CAN BE USED. THUS, IF AN OPGITNAL DATA
?ITt HAS 1,000 CASES AND MFANF AND STANDARD DEVIATIONS APF
COMPUTFD ON IT, AND ANOTHER 20 CASES APF BRCUGHT INTO THE
SYSTEM AT A LATER DATE, THOSE 2r CASES CAN PF SrANDAPDIZFD,
"USING THE ORIGINAL MEANS AND STANrARD DEVIATInNS.

INDFS = NAME OF MATRIX OF MEANS, STANDARD DEVIATIONS, -0 P?
USED IF THIS MATRIX ALRYAnY EXISTS IN THIS SYSTEM.
IF NOT UISE'), THE PROGRAM WILL COMPUTF THE MEANS, STANDARD
DEVIATIONS OP THF DATP MATRIX ITSELF AND UJSF THOSE TO
qTANDAPDIZr IT OR TO PLUG IN MEANS.

MDATA NAME FOR OUTPUT FILE OF DATA :JITH MFANS PLUGGED
IN FOR MISSING SCOPPS.

SDATA = NAME FOP STANDAPDI7D DATA FILE.
MISSING SCORES IN THF IN FILE PECOME ZEROS IN THE SDATA
FILE ( IN THE SPIPIT OF PLUGTINl MrANS FOP MIS•IN' SCORrs),
UNLF SS....,

STAYMISS, IF USED, MISSING SCOPFS TN ThP MTN$ FILE STAY MISSINI
IN THE 'SDATA' FILE.

SMF'RG, AI1-A, A12=B, 122=C, PU"=AiPC 4

THIS OPERATION, SYFMFTFIC MErGE, -FARDS IN A
SyMMrTPTC UDPFE LEFT MATRIX, AF ASYMMF-PIC IPP-'P RIGHT MTTXIX

SAND A SYMMETRIC LOWEP RIGHT MATPI!X. `HP LOWER !rFT IT FILLE-
TN WITP T4E TPANSPOFF O7 THE U9PI1 PTIHT, SO 'HAT THE ,U•'P!IT TS



(P-STAT VFPSTON "32.5) PP.3F 34t

SY¶M?'rvTr.

Vv'DSTrY c;2 - OPT' CANN'om EXCFTP 150 BY 150.,

hl 11 AME~ or' tip2p'P IFT 'SYM~fTTC INPTIP MATRIX
A12 = NAMF r) T1r"PF! PI(H'X ASYMýFTPTC .A'"PIX, WHOSE PnW

1!AP"LS MhTCP THOSF OF All.
422 = NPMr 0?W LOW!'P PTGHT' SYP¶FTPTIC INPUT MATR~IX, WHOSE

CO1JTIMN LIýBELS MAT¶CH n'VOSF OF 1'12.
OUT = NAMF FOR "'9E O1JTPY1'r' MPrITX.
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MTIT•!IPLY, PRE=A, PnST=B, OUT=C

MATRIX MULTIPLY.
C - A TIM7S B.

VFRSION 52 - A CAN Br ANY NTIMBFP OF POWS BR UP "O 15f COLTJMNS.
B CAN B?, UP TO 15i BY 15M.

TRANSPOS, IN = A, OUT = B $

FTLV A IS TRANSPOSED. THE RESUIT IS NAMED n.

SINCE THr ROWS OF TN BRCOMF THE COLUMNS CF 0r1T, THF NTIMB70
OF ROWS OF IN CANNOT EXCFED THE MAXTMUM NUMPWR OF COLUMNS
DEPMITTED BY T¶H SYSTPI.

V'RSTON S? - 450 COLUMNS MAXIMUM.
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1C. CORRELATION OPI'PATT04S

PISEPIA I
I NTCr)S
TNTTD
TNTIIDS

BTSFRIAL, TN=N, 0117=, NCV=12 T

BISFPIAL CORRFLPTTON. A BISFERAL CORRELATION IS
U1SED) W"'N 0'qF VARIABLE IS DISTRTBUTI'r CCNTINTJOTSLY AND THE
OTHEP VArIABLF HAF !PEEN DICHOTOMIZED (THAT is, SCORES AR.E
ETTHr- 'PERO OR CNE, OR SOME SUJCH PFPANGEMFNT).

TV NAMPE OF ?TLF OF INPUT DATA, IT SHOUILD HAVF
CONTINUOUS VkPIABL7S PPrCEDING
DICTcoomntS VARIABLES. A (C) PHRASF CAN
ACCOMPLISH THIS, IF NECESSARY. MTSSTNr,
nATA TS ALLOWED.

SIOV = NUMBER OF CON7"TNUOUS VAPTABLFS.

OUT = NAME rop ?FSULT. A BISFRIAL COPPELATION MATRTX.

7PRO = S!YBSTTTE.P'E VALUT FOR Z2'PO. NOT NECFFSAPY IF THE
DATA TS INDEED TN (r,1 VCPN.
HoWrVrr, Tz' VIE DAMP TS FOR EXAMPLF' IN 1,3 FORM
THEN THE VAILU WOULD !IF EITHR 1. OP 3., DEPENDING
UPON WHTC4 SCOPE TS INTENDED TO Pr PEPRESENTTIN THE ABSENCF
OF THr QUALITY THAT THE DICHOTOMCUS SCOIE USUALLY IMPLIES.
ONE CIN ntVvEPSE THr FIGN OF BTSEPTAL INTERCOPRELATIONS
INVOIVIN-G C,1 DATA BY SAYINI ZFRCO1.

I? IATA TS 0,1 AND ZFPC IS NOT MCDIYFTD,
k. PL9F RT7SvRIPL SHOWS COPRRLATION OF HIGH
CONTITNUO0US SCOPFS WI"1l OCCCURANCES OF 11S.

,"" pUmpUm MA"PTT TS NrCrSSpPTLY AFYMMETRIC. THP CONTIN-
qn"Sj VA'TýBLFS MUTST ?' IN THE 'FITF'* COIUMNN5 CF 'IN' AND) WILL BE
LkBEFrn AS '7OWS 07' TM!' nUTPUr". 'rHF nICFOý0MOU5 VJRIABLVES WILL
BF LAREILED AS "L~r "oLijmNS or r,"r CW~PJmpi.

VEPqyol ;2 - -Hr'70nlCU- Or PO(Wc AN!) CrLUvMNS CANNO(-T FXCFF!) 45().f~

H'lWvVFP, mP UMl~n rN 9F, FOP EXAPIAPL, ;n RY 2n, OR 10 BY 5nl,
OP 1r, nY lm. ?)A"? Tr, AILOWART" IN ANY
VA'RI.Anjr, AND VpACll 1'7D-LVT"rA1A ý!3ISPIAL flopn!lA'!'ION IS COMPUTED
ON nA D"A. AVAT37ILM-7 TO' T"~.
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NMAM - O4"PUIT FILF SHOWING THE N FOR EACH rOPPrLATION.

CROSS - OUTPUT CROSSPPCDUCTS ( NOTE, THESE ARV NOT
CORRFCTED FOR THE VARYING N IN EACH CELL

COV - OTITPUT COVAPIANCES.

COP - OUTPTT' COPRELATTONS.

ROWS - INPUT VALUE WHICH MUST BE SUPPLIFD. IF 'IN' HAS 60
COLUMNS AND 'VCWS = 2P' TS SUPPLTED,
THE FIRST 20 VARIABLES OF 'TN'
WILL BE CORRELATED WTTH THE PRMAINING 40,

CREATING NMAT,COV, AND COP OF ORD7P 20 8B U0.
THE COl 1MN SELECTION FEATUR? IS USEFUL H7PI.

NOROWi, SEE INTCrS

VERSION 52 - THE OUTPUT IS NP BY NC, WHERT NP * NC CANNOT BE
MOPE THAN 36C0. THUS, 30 BY 41, OR 12C PY 30, BUT ?!OT
7n BY 70.

SCME EXAMPLES...

INTMDA, IN= A (C 21-30, 91-71) , COP=P, ROWS=l I
COP WILL BE 10 BY 20, CON T AINING THE CORRFLATIONS
OF VARIABLES 21-3C WITH 51-70.

INTMDA, IN=A (C 41-60, 41-60), COR=B, POWS=20 $
THIS WILL WORK. B WILL 9E 20 BY 20 AND WILL
IN FACT BE SYMMETPIC.

INTMDA, IN=A (C 21-100, AIE), COR=B, ROWS= 80 %
B WYLL BE A VFC T OR, 80 BY 1, OF VAPIAT3Lr
21-iro CORRELATED WITH VAPIABLE AGE.

TNTMDS, TN = A, COR = AIN $

INTEPCORRFLAT", MISSING DATA, SY¥MFTPIC.

VVPSION 52 - THE INPrIv FTLE CAN HAVF UP TO 75 COLUMNS.

PVARSON PRODUCT MOMFNT TNTFPCO7FfLATTCN, ALLOWINI
MISSING DATN, PROD!ICINI SYM?'TRTC OUTPUT. FECH COPrFLATION CO!FFIC!rNT
IS PASrn UPON THE NUMB.P OF CASIS WHICH HkD NON-M!SSING DATA ON THE TWO
VAPI•ABLES REPRESENNTED IN THAT INTFPCOPPFLATTON COEPEICIEN.. IN OTHER
WORDS, MISSINg DATA TS NOT USED !N ANY WAY, NO? IS IT EST!MATFD. A
COPPELATON MATRIX MAY nOSSIBLY PF fA[zD rUON k RIEFFPPNT v v EACH

AiIMAvT.

TN = NAME OF INPUT DATX FIIF.



P-STAT VEISTON PAG? 18

INTmCDS, TN =A, COP = F

TNTPCOPRPLATE, COM~PLFTF DATA, SYMM1ETRIC.

IN rproppFLATTIONS (PEARSON PRODUCT 'IOMENT), EACH INPUT

VATABt TS CORRELATED WTTH EACH OTHER, MISSING DATA CAIUSES

I;os INPU DATA FILE.

CPOS NhF pRp C?'OSSPR0DUCTS,

COY VAMP POP COVPPIANCES.

COP NAPP FOR COPRELATI0NS.

SLOPE = NAmr FOR STMPLF RETA WEIGHT MATRIX. THIS IS TN
EFFECT A LEAST SQUARE SLOPE THROU1!! THE SCATTER
PLOT OP mHr TWO VARIABLES INVOLVED, PREDICTTIN THE
CnLUMN VARIABL? FROM THE POW VARIABLE.

INCPT NAM7! ?POP TNTEPCrP" MAT"PIX. T9IS IS THE POINT AT
WHICH THE SLOPE WOUILD CROSS THE Y AXI.S. SLOPE AND INCEPT
APE rISFFUL IN PRE-POST STUDIES vOR GFTTING; A DEVIATION
P0OST SCOPE (IN OTHER woprs, nRSRVFD SCORR MTNUS
?XPFC'PD SCORE RASFD UPON SIMPLF REGRreSION),

NOROW1 I? USFED, T!!IS DIRECTrS THE PROIRAM NOT TO UJSE THE FOLLOWING
1FAN-GUESSTNG, S"'PýTFCV.

THE CALCULAkrIN 0? CROSSPPODUCTS IN SINGLE PRECISION CAN
POSE PPOBLE~wS IF ONr CR MOPE VARIABLFS HAS A IARGE Ml!AN
AND ý SMALT, VA"ITA'CF'. T~HE STRATE13Y USED HERF IS TO TAKE
THE "TpST- 

1 flN-MISSTNG OESERV17D SCOPF ON EACH VARIABLE
( OP TNTCDCS, THY FIRS P" OW OP DA-~A ), AND USE IT AS A

lurss nv M'HP M;AN OF THAT VAPTkBLP. ALL COMPT1TATION THEN
IS DO'rUS ISNI DEVIATIoNS rpOM THr GUESSED 4IAN. VALUES
AFFECT'ED '.rTTPNALLY ( MFANS, CPO q!PPCDUCTS, INTrRCIEPTS)
AFF P7.;'O!'7') TO THEIR OPTPINA! FORM WHEN PRINTED OR
WRTIr"'N AS AN OU~PUT SlIr.

VFnq!ON ci - THr INTV"- rTLF CPN ;lAVF ITT TO l1)P COLUMNS.

** .*~ I,~*i-, ~* ** ... *t****~,*i***g~.******

TNýM ATV= A, ('OP ACrqF, P0 W'S

ImpnVr'Tr! V55TCCGV DAT? ?TLOWFT), ASY!¶'FT"RIC.

I" - T'IP'I" DATA F'`LT.
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NMAT NAME FOR THE N MATRIY. THIS IS A MATRIX THAT SHOWS
HOW MANY CASS ARE PEPRFSFNTFD IN EACH COPRELATTON
CO-EFPTCI!nT. SOME OF THE INFORMATION IN THIS
MATRIX IS PRINTED OUT AUTOMAT'ICALLY WHENEVFR THIS
ROUTINr IS USED. THE ?OLLOWINI ARF PRINTED - MEAN,
VARIANCE, STANDARD DEVIA',ION, NUMBVP OF CASES WITH

OOD DATA ON THAT VAFIAPtE (MAXIMTUM N), ANY) WORST
CELL IN THAT POW OF THE N MATRIX (MINIMUM N).

CROSS = NAME ?OR CROSSPRODUCT MATRIX ( NOTE, THESF APr N)T
CORRECTED FOR THE VARYING N IN TACH CELL )

CoW NAME FOR CO-VARIANCE MATRIX.

COR = NAME FOR INTERCORRELATION MATRIX.

SLOPE NAME FOR SIMPLE BETA MATRIX TO PR9DTCT COLUMN
VARIABLE FROM ROW VAPIABLr. THIS IS, IN EFFECT,
THE SLOPE OF A LEAST SQUARES LINE DRAWN THROUGH TH?
SCATTER PLOT OF THE TWO VARIABLES.

TNCEP' NAME rOR INTEPCEPTS ON THE Y AXIS OF THY SLOPES IN
THE PREVIOUS MATRIX. THESE LAST TWO ARE USVD IN
PRFPOST TYPE STUDIES FOP GvTTING A DýVIATTON POST
SCORE (THE OBSERVED PCeT SCORE MINUS THE FXPFCTED
POST SCORP BASED IPCN SIMPLE REGRESSION).

NOROWi, SEF INTCDS

TET, IN = A, CTFT = F $

VERSION 52 - THE INPUT FILE CAN HAVE UP TO 1I5 COLUMNS.

THIS DOES A TETPACHORIC CORRELATION. THF INPUT FILE SHOULD HAVE
DICHOTOMOUS SCORES. USUALLY THY SCOTES ARE ZERO VPSUS NON-ZrRO.
THEPEVORF, THFT DO NOT HAVE TO BE LITERALLY ZERO OR ONr. IN FACT,
TYRO CAN BE REDEFINED (USING THE IDENTIFI?R 7F0O, PELOW) SO THP
DICOTO0IZATTON CAN BE, -OP ALL THP VARIABLES, -HAT SCORE VERSUS NOT
THAT SCORr. ISSING DATA IS NOT AllOWED.

TN - INPUT DATA FILE, NO MISSING DV"A, TN ZEFO VFRSUS NON-ZERO
FORM (?1SITALIY).

CROSS - CROSS COUNT MAT RiX. 74c NUMP'FP OF POWS OF $A' THAT HAD
NON-ZERO SCOFFS ON BOTH THE VAPTAgPLr OF A GIVrN
CORR•'LATION.

"TFT - TETTACHlvIC CO'REI.ATTCNq on PLM TTHE INPnT VARIAFL!'S.

SnLT' - SPLIT T¶"ST VAL1lF. IF rTLF 'I! HAT 1CC ROWS XND 97 ARr
7FPO ON A CrRTAIN VAFIAqIf', THAT Vk•IAR!t HA; A
SPLIT OF .97, AND CO7'TA"'IONX TNVOLV!N- THAT
VARIAPLt ARr APT TO PR POOP. TF NO SPLTT
TWST VAL tqr IT lIV'N!, IT 7S Sr Ti) .qr. TF A FILF IT
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V!RY LARGE ( PERHAPS 20,•OC ROWS ), A SPLIT OF .98 WOULD
BE ALL OTGHT, SINCE 40O CASrS ARr INVOLVED.

%PRO - SrIRSTTTUOE VALUE FOR ZERO. IF THE DATA WERE ALL 3, L!,
AND 5, AND ON? WISHFD TO COPR!IATE 4 VERSUS 3 AND 5,
ZERO = 4 WOULD kCCOMPLISH THIS.

CTFt - CLEANrD TIP T7TRACHORIC CORRELATION. VARIABLES WITH BAD
SPLITS Ol A COPRFLATICN OF +1. OR OF -1. WITH OTHER
VAPIABLES APF DISCARDED.

CTFT WILL BE THIý SAME AS TET WITH POSSIBLY SOME VARIABLES
DROODED. FIRST ALL VARIABLES THAT SPLIT WORSP THAN TB'
SPLIT VALUE ARE DPOPPlt. THEY THY VAPIABLE WITH THE MOST
OFF-DIAGONAL CORRELATIONS OF +1.0 OR -1.0 IS DROPPED,
UNTIL THERE ARE NO OFF-DIAGONAL CORRELATIONS OF
+0.0 OR -1.n. THIS CIIAVING USUALLY PRODUCES A MATRIX
THAT WILL SUPPORT A FPCTOR ANALYSIS BETTVR THAN THE
UNCLEANED VERSTON.

4,
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11. FACTOR ANALYSTS

CLEANCOP
F.COFF
GROUPCOR
ITFACT
NWEWPAC
PROMAX
POTATF.

CLtANCOR, IN = A, OUT = B, DELETE = C.15 $

THIS 'CLPANS A CORRELATION M&TPIX, wmrRE CL7ANING IS THE
DISCAIDING OF ALT VARIABLPS WHOSF LARGEST ABSOLUTE CORELATTON ( WITH ANY
OTHER VAPIABL? ) IS NOT ABOVE THE °DELETr=° VALUE. IF A DELETE VALUF
IS NOT SUPPLIED, THE ONLY VARIABLES DELETED WOIUL FE THOSE WITH ALL
ZERO CORRELATIONS WITH THE OTHER VARIABL!S. THIS CAN OCCUR IN A MISSING
I)ATA CORRELATION SITUATION WHEN 'TE DATA ON A VARIABLE IS TOTALLY MISSING.

VrRSTON 0 2 - THE INPIT MATRIX CANNOT EXCEFD 19n BY 15r.

?.COP?, SDATA = AS, FACTOP = VF, PC =X$

THIS COMPUTES FrCTOR COFFEICIENTS.

SDATA IS A STANDARDIZFD SCORE MATRIX. FACTOP IS A FACTOR MATRIX.
THIS PROGRAM COPUTES (SDATA TIFFS (FACTOR TIES (FACTO? TRANSPOSED
TIFES FACTOR) INVERSe)).

VPRS!ON 52 - THE FACTOR MATRIX CAN BE 11P TO 1O BY 5(.

SDATA NAME OF STkNDARDIZFD SCCRF FILE (CAN BF DRODUCED BY SCAN).
THIS CAN BE ANY SIZF.
IT CAN HAV! MISSI'-R DATA, SEF THF TDENTIFIFP
OBADINPUT' BELOW.

FACTOR NAME O FACTOR MATPTX.
EACH VAPTARLE IN TH' FACTOR MATPIT ¶i1X BF PRESENT
IN SDATA. HOWEVER, SDATA CAN HAW? r'XTPA COLUMNS. IF SO,

THY ARE NOT USED.

PC NAM! FOR FkCTOR COEFFICTFNT - OUTPtr" F1Lr.
THIS WILL HAVE AS MANY POWS AS SOAT A,
AND AS MANY COTLUMNS AS FACTOP.
EACH COWfWICIWN¶ WILL !?1aVP A MrAN nF ý0. (SF" RFLOW)
AND A VARIANCr OF AFCUT 1.

THE GaNERIC T"!FM F0P r SORT OP CnMPIITPTTIN SEEMS
TO B? FACTOR SCORrS. TIIAT CCMPUTATION IS
CLASSICALLY SDATA TIrFS THF INVr'Sr o? THr FULL
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COPPELATIOn MIATRIX TI!MFS THE FACTOVS. THIS INVERSE IS
SOMF"'TMS kW!KWARD TO GET, AND THE PSEUDO-INVIERSE
PFOCFDrJ'P IS FPEFQTJFN¶LY USrp, AS IN THIS POUTINF.
1I' SHOULT) 3F NOTED) THAT FACTOR COEFF!CIENTSI CClPU"'FT WIT9 A PSE9DO INVE1RSP ARE ALGF~tRAICALLY
IDFNTICAL TO FACTOR SCOpr3 COMPUTED USING THE
INVFPSr' 0? THY COPRELATION MI:TPIX WITH TR'F LAST
T15FD CONMMU44LTTIES IN THE DIAGONAL.

PmNtJW NAME FOR THW POST iMULTITrLIFR !MATRTX THAT SDAl's VAS TFINALLY
MULTIPLIFD- TH1POUGcH. IF ADTI)TIONAL DhTA IS OBTAINED
AND STAN.',RDIZFD) ACCOPDTN(G TG THE ORIý7INAL MEANS
ANT; VAD)IhNCRS, THE~N THAT MATRIX CNN SIMPLY BE
MTTLTIPIIED 13Y THIF IRULTTPLTER IýATRTX AND FACTOR
SCORES GOTTEq ON THOSE IAVTP CASES MUJCH AS IF THFT
HAD RFIN IN THE OPIGINAI COMPU'2ATTON.

MEAN A C"NSTANT W41CH IS ADDED TO EACH~ FACTOR SCORE WHEN IT IS
C 0m DUT 7D. NCRMAT.LY THIS IS NOT USED AFO ý)O IS USED bY
M11F P?07,RA~l FO TP4A"~ IT IS 1.!K!:LY THAT ALL TIPF FACTOR
C('EFCTFNTv WILL F3t PS7TTVF. HOWEVEP, CNE MAY WIldI
TO USE SOwv VALUE C-THWRF fHPV 90 FOR EXAMPLE, 4uER)

9ADTINU 'MA* 'MTSSTN' OR 'USEGCOtC'.
IF MTSFTNT DATA IF PCUND TN SDATA AnD THIS IDENmTIFIER WAS
NOT U!SED, TH7 OPFATICN ABOR.TS WI1TH AN EPPOF MESSAGE.
THESE TR7V OPT'IONS AlLOW ALT7RVATr NCTIONS.

9ArT!T'~r : SAN. AN INPUTT POW WITH MISSING DATA WILL HAVE
ALTA flF ITS OITPTUT SCOSST 'r(N ( ev1 'N!AN=9 ).

9ADTNPrJT z;MI5SINI. All SC'OPVS 'N THE OUTPUT ROW ARE SET
"m'a 87 MISSING.

pAPTmpU7J T1SFlOo!D. M ~ITS~TNI3 TNPUT SC('PF IS SKIPPED.
p ()TIrTIprT FCr7! As F CCM.POt'rD UISING ALI AVAILABLY NON-MISSING

TNPTIT SCORVS.

CGD )!I CA., !NCoP=A, TINAC=IP, Ct 'CP=V, I'rrC=GF

THI5 L')-AqT7fS A COMFPFLt"ICN 1ýR¶FIX AND A FACTIR
MA¶TPT Ov T (09 IP''ýT ')F T"') 'kClOrvDN'l TO THl~r PATTETPN (OF V'AC¶OP

T.OArIN-,'. Tqý TNip'!" T"' ý f~,rO l,1rTION MATRIXK ANn ý. FACTOR
4A-PT¶(. '"i FArro? '" (CAN HAV'i r'2WE" POWS (VAPTASF9LS THAN

111,1 COPPPLA'TON MýTl', ;11-~ AtT. VTTAqBL-;c ()v -F rpC¶op '"A-PTX
MTIFT `flAVT A %!BTCW9'r 0W 11~a371- TN ý'HF COP"FLATTON MA~TOTX.

A FTrUIRt)¶ y T*,) IS...r

- NCn'r -;%y nr r y 1?', prr" H 12'. py 2o.)
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TSCOP = INP'JT CORRELATION MATRIX WAM7.

TN?AC = INPUT FACTOR MATRIX NAME.

OUTCOP= OUTPUT COPPLI'!ION MATPTX NAM7. TlHE FIRST GPOTIP OF
VAIRTABTFS HAD ABSOLUTE FACTOP L0AT)TNGS HIS"HFIR ON
FACTOR OnEr THAN ANY OTHER, ANT) SO FORTH.

OUTFAC= OUTPUT FACTOR MATRTX NAMEF, PFOPD?9f!n.

ITFACT, IN = t., SF = B

V7RSION 52 - IN CAN BF 120 BY 12P.

THIS DOL;S AN ITERATIVE FACTOR ANALYSIS ON TNPUT PTLF
'A$ ( PPOBABLY A COPRELATION MATRIX ).THE EXAMPLE SHOWS A
SIMPI2- RUN, JUST GETTING A SIGNIFICANT FACTO? MATRIX OUT.

IT PFFACTOPS A NUMBER OF TIMES, PIPTr UNTIL THE NUMBER OF
3IGNTTCANT ROOTS HAS BEEN DECIDED, AND' THEN UNTIL THE DIAGONAL
E!STIMATE STABILIZFS. THIS OCCURS WHEN THE SUM OF SCQUARES OF TTIP
FACTOR LOADINGS FOP A VARIABLE IS WITHIN, FOP PXAMPLP, 0.02 OF TH7
1)IAGOv.'.L VALUE IN THE FACTOPED CORRELATION MATPTX. (THAT r)IAqONAL
VALUE IS THF SUM OF SOUAPES OF TE!E PPPFVTOUS FACTOR LOADTNCS).

THFE OPERATION 'CLEANCOP' TS SCMETIMES USED TO PROVIDE TH7
INPUT TO ITPACT.

THIS IS THE COMýPIETF~ SETF OF OPTIONS. TN, POOTS, Sv, AND NFAC
ARE THE MOST FPEQ!IENTLY USED.

I N = Av OF TINPTI~r, SQTJPPE, SYMME!,TRIC.

POOTS n OUTPUT FILE, NV BY 3 (WHPE NV IS THP SIZE OF' IN),
THE COLUMNS AFE- 900T-c, STAPTING DTIAONAL, ANr
FINAL OIA'IONAL.

VvEC = OrJTPU'r VECT'ORS, NV RY NV. TPE FTPST COLUIMN IS THF VECTOR
ASSOCIATI'D WITH THE TAFGWST FOOT, FT~C.

PC= OTITPTIT FhCTORS, NV BY NUMBFR C? POSITIVE ROOTS.

!7r=O"TPUT S~r;.NTEIPCANqT FACTORS. THIS 1S THr 09TPUT
"THAT' TS USIJALlY POTA~'FD. IT 'S NNV BY NUJN~F'z OF
SIGN~rTC'hw"' ROOT~S. `9F CONT~ENTS OF' ~ COLUMNS ARF T!IE
SAMF A~z THOSWF OF TFAC, PUT FISUALlY 17 HAS rtW'PD COLUMNS.

Dr~on- OUTpTIT rTLt, NV AY NV, A rIAGONAI. MA-'PIX WITH Tfir
ROOTS TN Tfi% PTAG3OYAT, IN D?-CPEASTIrG AIGFBýATC ORDE?.
kLL O~rDT-).rrr)%AL VAL!1FS Apr ZrpoS.

T =l' TN~rIT VAI'Jv, DT)FSr~mNTNl Fr.W STA!BLr T117, DTMIONP.L
NET)S -o liv 9EirrT Tll r~cpAm rvN' TrE~.I No'" Sp'
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QY THI? CARD (AND TT USUALLY IS NiOT) THE PROGE7.M USES 0.02
THF RrIN K!EEPS RE'FACTOPTNG UNTIL NO DIAGONAL
FLEMr'N` CHANIVS By MOPE THAN THIS VALUE.
TV THr'PE ARE MORE THAN 15 ITERATIONS OR IF
A 'DIAGONAL ELMFNT CLIMRS OVER 1.11C, THE ITERATION
FINIS11PS, THIS MAY RAPPEN WHEN THEREý IS LINEAR DEPENDENCE
AMONG THE VARIABLES. lF THE TISER INSERTS A VERY LARGE
VALVE FOR TFST, THE PPOGRAM WILL NOT ITERATE.

NFAC INPT!T VALT1L. THIS TEILS THE PROGRAM HOW MANY
COLIM'IMS SF SHOULD HAVE (I.E., HOW MANY ROOTS
ARE SIGNIFICANT) . IF NOT FUPPLIED, THE PROGRAM
TRIPS TO IDrCTE.

'"HE UISE OF 'NFAC=O I IS THE SAME AS NOT UiSING NFAC AT
ALL. THIS MAY OCCUR IN A MACRO FXPANSION. SOMTIMFS A
SPECIFIC NTU~WR'r 0P FOOTS IS WANTED AND A NUMBER LIKE 7 IS
PASSED, sOmFTTMFS THE USER WANTS THE PPOGRAM TO D)ECIDE,
SO HE PASSES A ZERO.

A VEPY SIMPLF DECISION RULE IS RFTNG USED. AFTER EACH OF
THE FTPST vTVF ITFPATIONS ( IF 1r GOVS THAT PAR ) THE
LARGEST jAn nrTWFFN TPE ROOTS IN TH? 1.1 TO 0.7 RANGE
DEFINES TifF CUTOFP EFTWFEN SIGNIFICANT AND NON-SIGNIFICANT
ROOm"S. TH7 FIRST GAP TFSTED IS PETWEEN THE SMALLEST ROOT

OVER 1.1 ANI THE LAPSEST ROOT LESS THAN 1.1 .THE LAST
tZAP IS BET"WEEN TH7 2 !TMALLEST ROOTS LAPGrP THAN 0.7
THENl ¶1' FACTORS OF TT4OS7 SIGNIFICANT ROOTS APE. tISrD'TO

PE-ESTIMAT:E THE DIAG-RAL, AND SO ON FOR 5 ITERATIONS.

CN! OF THE ?OLLOWINI 'HPFF TDEWTtFTrPS MAY REF USFD.
1? NONE IS 11S'D, THE INPtJT PIAGCNPL IS !JSFD AS IS FOP THP
VTPI..; VACTORINI.

(,NF, THIS SrTS THF DIAGONAI C7 T'HE INPIT T TO 1.

7t-np THIS STTS 'T'H DTAGONA.L V" THE INPUT TO ~

IAI~ EACH INP11" DIAGON'~!. VALUF IS SET TO THr' LhpGrST,
IpSO!YTFt- SCcpr IN ITS rCW ANr) COLUIMN.

THF PPO,-Pkm T1'I"S ... 1- TV T"E LAF'ST DIAGONAL
CHANGt' TF tr!S THR.N c.(' (OR THE I-FST=l VALUE,
17 rPLE 2- TF Jr ITERATIONS5 HAVE PF--N
nOr I? I- IF ANY rTAIRCNAL HAS CLTMPFD OVER 1.0
WHEN TIT !S DOO~,~F P'A TSsTE r~ AND
ROO TmS "'0 PnCnrR"'' "'HE INPrY'! ePTP"X, 0NT) `!! !ihRG?ST

FRPOR 7F! orPO"T?. -'Tr'T h"ON ALIZATION PorI'TINr
IS rSizr, tiF'~n. IT I~ q 51LI'HTLY M')DTFTED VF.R!7ON

OF~I~' 4?'(-"'1 ,fqwT TrrnR py p.. . Z~fN!MA. LTC ANr'
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NFWFAC, INCOR=f., INFAC-B, OUT'FAC= C $

CORR71ATION MATRIX A HAS NRI VAPIABLt3, SONM
OF WHICH UERE FACTORED. FACTOR IA•"RIX B HAS THESE FACTOR
LOADINGS. THIS PPOIPAM WILL "AKE THE FXTRA VARIABLES IN A
(BUT NOT IN B) AND SOLVE A LEAST SQUARES ESTIMATE FOP FAC'O?
LOADINGS ON THESE ADDITIONAL VAPIABLES. THESE NrW FACTOR
LOADINGS ARE MERGED ONTO TFR BOTTCM OF B TO CREAT7 'THF OUTPUT
FACTOR MATRIX, THE VARIABIES IN B CAN BE AwYWHPF IN A, IN
ANY ORDER.

VFRSION 52 - INCOR CAN BE 120 BY 120, INFAC CAN 9E 12r '3Y 20.

INCOR = NAME OF INPUT CORRrLATICN MATRIX
INFAC = NAME OF INPUT FACTOP MATRIX
OUTFAC= NAME FOR OUTPUT EXTFNDFP FACTOR MATRIX.

PROMAX, INFAC=A, OUTFAC=B, COF=C $

THIS DOES AN OBLI.OU FACTOR POTATION. GIVEN
INPUT FACTOR MATRIX A, IT CREATES Y BY PAISTNI
VACR ELFMENT OF A TO A POWER ANr THFN PrSTOPING THE ORIGINAL
SIGN. THEN AX = Y IS PFRFORMFD, SO1VTNG POR X, A LEAST SQUARES
SOlUTION. X = ( A TR * A )INV * A TR 7. COLUMNS OF X ARr
THEN NORMALIZED, AND THE PPOMAX FACTORS (B) APE A * NOPMALIZE') X.

VFRSION 52. - THE INPUT FACTOPS CAN BF UJP TO 150 Pv IC.

A S!PAPAT7 POWFR IS CCMPUTFD FOR PCH
COLUMN. TH-S IS NUMprF Ov PrAWS 3 ( SUM OF 41rf
POWEvO ')7 THE MEAN DEVIATION OF THF ELMENTS OF THE
COLUMN / SUM OF SQUA•rS, SQUARED ).

TNFAC = NAME OF INPUT FACTORS.
OUTFhC= NAME 'OR OUTPUT PROMAX FACTORS.
COP = NAMP FOR NC BY NC MATRIX OF CORPLATICNS Ov FACTORS,

WHERE NC IS THE NU4BER CF COLUMNS OF INFAC.
TRANS - NAM, FOR TRANSFOPMAT'ICN MATPIX.
COSINv= NAMF POP COSINFS.

ROTATe, IN = FF, V. = VFAC

T'IS PPO^PAM T)OFS OlRHOGONAT. O" ATONs r" ?'N INPUT MATRIX. T" WrLL
DO A QOTARTIMAX, VrpIMMX, OR EQotAMpX R(¶TA'!IO'. TH .POTATION
SUBPOUTTNF IS A DESCENDANT YOF THF P TMD VEr'lMAX p rPmr...

T;4F FOWS OF THT MATr!X A?7 FTrcT NOrMALIZrj S.O rHAT T"pr qtl
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OF SQUAPES OF EACH POW EQUALS ONF. THE VARIANCE OF THE SQUARFD
ELEMP4TS TRN PACH COLUMN If CCMPUIED AND THF SUM OF THOSE
VARIANCES, ONE FOR PACH COLUMN, IS SAVFD. ONE ROTATION CYCLE
IS THEN PFRFORMPD. A NEW SUM OF VARIANCFS IS COMPUTED AND IS
COMPARED AGAINST THE PREVIOUS SUM OF VARIANCES. THE SUBROUTINE
RETURNS WHEN THE DITFERFNCF OF THOSE SUMS OF VARIANCES IS LESS
THAN 1.01nl ON THR~r DTFFrRENT (NOT NrCFSSARILY SUCCeSSIVE)
ITERATIONS. THE SUBROUTINF WI~t ALSO RETURN IF 15 ITERATIONS
HAVE BPFN PERFORMED, NO MATTER WHAT THE CONVEPFRNCE SITUATION
IS. A PFCORD OF MHE VARIANCFS DUPING THE RCTATION IS PRTNTED
UPON RETURN TO THF MAIN PROGRAM. WHFN THE
ROTATION IS FINISHED, THE COLUMNS APE ORDFREr ACCORDING TO
DFCREASTNG SUM OF QIQUARES OF EleMENTS IN THEM.

QP, Vr, EF, APE IDENTTFIRS FOP QUAPTTMAX, VERIMA!, AND
EQUIMAX FACTOP OUTPUT.

QTP, VTR, AND FTP DROVID9, THF TPANSFOPMATTON MATRICES.

VPS!ON 52 - 'tHP INPUT FILF CAN RF UP TO 20C BY 50.
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12. CROSS-TABULATIO01 ( CROSSTAB

* ********** ********* *'* **** **** ~** *** ** ** * 3 *3 **It *14 ****1 **

CROSSTAB, IN = A $
x YYCC C

*END

CROSSTAB, IN = A, VAR = AGE/EDUC $

IN ITS SIMPLEST FORM, THIS PROGRAM PRODUCFS TABLES WITH N'S (NUIMBFR
OF CASES) IN EACH CL:, THE FUTMMAPY STATISTICS APE TOTAL N, M•ANS,
STANDARD DEVIATIONS AND A CHI SQUARE. THREE VARIETIES OF PFECENT
TABLES CAN ALSO BE OBTAINED, THE PERCENT THAT EACH CPLL IS IN RELATION
TO 1) ITS COLUMN, 2) ITS POW, 3) THE TOTAL N. TABLES OF MEAN SCORES
ON UP TO TFN OTHER VARIABLES CAN PE CBTAIN1.. ANY OR ALL OF THESE
TYPES OF TABLES CAN BF PRODUCED IN A SINGLE PUN.

VARIABLES TO BE CPOSSTABBEtV SHOULE FE CCDED SO THA' THE POW VARIABLE
RANGE IS BETWEEN 0 AND 19, AND THE COLUMN VARIABLE PAN17 IS BFTWEEN
) AND 9. SCORES OUTSIDE THESE RANGES WILL BE IGNCPED. NON-INTEGER

SCORES APE TPUNCATrD, FOR FXAMPLF, 7.9 BFCOMES 7 . THE RECODE
AND NCOT FEATURES IN THE FOR/IF/SET STATEMFNTq ARF ILKFLY TO BO
USEFUL HFRE.

ANY NUMPER OF TABLES CAN RF ASKED FCr.

VERSION 52 - ONP PASS THROUGH THE INPUT FILE WILL BF DONP FOR EACH
80 TABLES. IF MEANS ON THIRD VAPTAELES ARE REQUESTED, ONr PASS WILL
BE MADE FOP EVERY 4O 'N' TABLES. THE PPOGPAM WILL MAKE AS MANY PASSES
THROUGH THP INPUT FILE AS APF NECESSARY TO PRODUCE ALL THE R-EQUESTWP
TABLFS.

KEYWODS TELL THE PROGRAM ABOU7T THE INPUIT rILr AND WHAT TYPF OF
CROSSTAB IS DESIRED.

IN = NAME OF INPUT FILE, VP TO U45 CCLUM1FS.

MASK CARDS (I.F., X YYCC C)
MASK CAnDS APE REXT) IN ;OAl FO.MPT. THFr MUIST Pr ENOUGH MASK CARDS
TO TAKE CAPE OF ALL THE CIUPRrNT VARIAIBFS IN THE INPUT FILE. A FILE

VITH In VARIABLES WILL NEvD 2 CAPDS - THE FT.ST TO MASK VARITBLFS
1-50, TH•E SECONI TO MASK VARIABLFS 151-7P. ITIAL CHPPACTE•RS %PF

BLANK, X,Y, OR C. A MASK CAR WITH X IF COLUMN 2, Y TN COLIlNS 4 AND
5, AND C IN COLUIMNS 6, 7, q WOTILD lNSTPTICT THr PICIPAM -' DO CROSS T ABS
OF THE 2ND VARIABLE (X) IN THE PTIE, BY THE 4-4 AND 5TH VARIABLES
(THF 2 Y'S), AND AL7O ALL POSSTDIF CCMBTNATIC45 OF VAXIABLES 6, 7, A4D

C (THfE C'S). NIIMrRTC ROW AND CCI.!MN L?9rLS 7F, IFNERk'ED. IN OTHER

WORDS, 'ACH X VARIABL7 IS COSSTAPPFD AGATNFT rACH Y VARIABLF.
rACH C VARIAPLY I CPOSSTABBF!. AGATIOT TACU O1";HP C VARIALF
(ONLY ONCE FOR EV'% PIT). *rND MUi'T roltow "'HF LAST STCH CARD.
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VAR = IF THIS OPTION IS UJSFD THERE MUST BE AT LEAST TWO
ARGUMENTS, I.E., VAR = AIE/FDUC. THE FIRST
ARrUMENT (AGE) WILL BE THE ROW VARIABLE. THE SECOND
APGUMPNT (EDUC) WILL BE THE COLUMN VARIABLF.

'VAR =1 MAY HAVE MOPE THAN TWO ARCUMTNTS. I.E., VAR=AGE/EDUC/REGION/3/
6, WILL PRODUCE A CP'nS'A3 OF AGE BY EDUC FOR VALUES ON THE VARIABLE
RFGION OF 3, TFEN 4, 5, AND 6. VAR = AG:'/SEX/INCOME/70/75/EDUIC/O/2,
WILL PRODUCE A CROSSTAB rF AG" BY SEX FOP EACH COMBINATION OF INCOME
(70,71,72,73,74,7r) BY FDYIC (0,1,2). THIS CAN RAPIDLY PRODUCPE MANY
TABLES. THIS LAST EXAMPLF WOUIr PPCDUCF 19 TABLES ( 6 * 3 PLUS A TAqLr
FOR A'-I BY EDUCATION.

CONTROLS, IF THIS IS USeD THE 'VAR=' OPTION MUST ALSO BE USED. IT
TELLS THP PROGRAM TO READ CARDS FURTHER DEFININ, THE
TABLES. THFRE APE TWO TYPFS OF CONTPOLS. ONF TYPE OF
CONTROLS DEFINES A SUBSET FOR EACH TABLF WITH THE POW
AND COLUMN VARIABLES rEFINED BY THE 'VAP=' OPTION.
THE SECOND TYPE IS THF MASK CARDS EXPLAINED ABOVE. IF
MASK CARDS APE USF" BY THFMSELVFS 'CONTROLS' IS NOT
NECFSSARY. IF MASK CARDS APE USFD TN ADDITION TO THE
'VAP=' OPTION, CONTPOLS MUST BE USED OR THI" MASK CARDS
WILL NOT !iE READ BY TH! PROGRAM.

STIRSFT DEFINITION CARDS

ROW AND COLUMN VARIABLFS AFE DESIGNATED BY USING THE 'VAP =' OPTION.
THE ROWS TO BP SELECTFD FOP EACH TAFLF ARE DETINFD BY T!FIR SCORES
ON "P TO 6 DTFFEFFNT VAPRABLES. THE FIRST CARP FOR EACH TAqL? CONTAINS
IN COLUMNS 1-. THr WOPI 'CAPDSI AND IN COLUMN 10 TH7 NUMBFP OF CARDS
TH" P'P1RAM MUIST OEAD TO DEFINE THF TABLF ( 1 - 6 ). COLUMNS 11-50
MAY BT llSFD FOP A `'EDTIqNG FOR THE TABLE. THIS CAPD IS FOLLOWED BY
FROM 1 TO A CArDS CONTNINTN^ THE VAFIABLF NAME TN C1OLrIMNS 1-8, LOW
SCORE IN COLUMNS 11-2n AND HIGH SCOPE TN COLUMNS 21-3C. THESE SCORES
APE PRAD TN FIO.l rORMA'. A 'rOW IS fUSED IN THE TAPLF IF ITS SCORFS ON
ALL "Hr CONDTTIONAL VAMT.BLES ARE NC" MISSITN AND NOT REYOND THE LOW
AND f!HG!l RANGr.

*WND KIMST F'OLLOW T47 I\ST CONTPnL CP"D (IF A'Y APF USFD AT ALL) . MASK

CARDS A1D S7U9BFT m YP' 7PrTDS MAY FF UFSD IT " SAME RUN TN ANY ORDER.

OPTTONVP. g=YWOPDS

MFA',S = LTF', THIS 'IfVI~t" THr N!MFS r VAPTAPLES FOP WHICH MEANS
APr TO n7 PrODWIn. T.r., M"ANS = INCOME, THE MFAN
SCOr' ON TH7' VATAFIr I-APITLr'r NCOrE, WILL BE GIVEN
FOPF FVFY CrT! %:, -,V'rY C-nnc!7TAB. MWANS = I'!COMv'/
Pq---pfny, WTIi 7 CE" TCr M1.'A T SCCrt'S FO ' T -HE VAPIA3LES
I•W'LL'•n T•()'CO ANp Ar,•s.Rrpy.

Sf! = " , IK'" -'vS' rCt'r -t1r riUM -)F 'HEy SrCCp•S TS CALCULATED.
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COLPCT, PRODUCES THE PERCENT THAT EACH CELL TS OF ITS COLUMN.

CU!MCOL, THE COLUMN PERCENTS WILL BE CUMULATIVF.

ROWPCT, PRODUCES T4E PEPCFNT THAT EACH CFLL IS OF ITS POW.

CUMROW, THE ROW PERCENTS WILL BE CUMULATIVE.

TOTPCT, PRODUCFS THE PEPCENT THAT EACH CELL 1S OF THE TOTAL N.

LABELS = N/N/N/N, I? THIS OPTICN IS USED TH. PROGRAM WiT1 RFAD ONE SET
OF POW AND COLUMN LABELS. THE ROW IAFELS CCEM FIRST IN
CARD COLqMNS 1-8, 11-18, 21-28,...., 71-78. IF THE FIRST
POW VARIABLF IS CODED 1-14, 2 CARDS WILL BE READ FOR
LABELS. COLUMN LABFIS FOILOW TN THE SAME FCRMAT AND
START WITH A NEW CAPD. THFSF CAPDS MUST FOILOW THE
CROSSTAR CARD AND PPVCfDT ANY CONTROL CARDS. THIS
OPTION WILL PROBABLY PE USED CNLY WHEN THF 'VAR =' OPTION
IS USED. LABELS = 1/7/2/5, WILL INSTRUCT THE PROGRAM TO
PEAD LALS FOR SCOPFS ON THE ROW VAPIABLE PETWEN 1
AND 7 AND FOP SCOPES ON TFF COIUMN VARIAPLF BETWEEN
2 AND 9. NOTE... THESE LABFLS DO NOT NFFD TO CONFORM TO
THE P-STAT RULES FOR NAMES AND LAPFLS.

COMpOS, USEFUL ONLY WHEN 3 OR 4 VARIABLES APE APGUMFNTS TN THE
'VAR=' OPTION. TABLES FOP THE PANGE OF THP THIRD
VAPTABLF po0 EACH LEVEL OF THE FOURTH VARIABLE AND FOR
THE RANGE OF THE FOURIH VARIABLE FOR EACH LFV3L OF THE
THIRD VARIABLF WILL BE ,ENFRATED.

WEIGHT = V, THP TABLES WILL BE WEIGHTED USING THE VALUW OF
VAPTABLF V.

PZ, USUALLY A CFLL IN THE PPINTOUT WILL BE BLANK IF THE N IS
Z•RO. 1? P7 TS liSrr, THF ZEROS WILL BS PPINTED OUT.

7XAMPL7S ......

CDOSS'"AB, IN=PD,VA= AGE/FDUC $

THIS WTLl PRODUCE 1 CROSS T AP OF ¶pr VAPIABLY lABELLED AGE BY THE
VARTIABLE LARBEIF.D FDIC.

CROSqTAB, IN = A $
XXXYY CCCXYCCXcO

*FND

THIS WILL PRODUCE 15 TkRLFS. 1 FOP rACH T AGAINST FACH Y AND I FOP

ALL TEIF COMPINA7TONq O C'l.
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CPOSSTR~B, IN = A, VAR = AGE/FDUC, CONTROLS $
CARDS 2 CATHOLICS EARNING UNDER 5,000
RFLTrW 1.2.
I NCOlME 1

THTS WILL PRODUCF 2 TA9LFS, THE POW VARIABLE 'AG?' BY THF COLUMN
VARIABLE 'E')U(7 PO TtlE TOTAL SAMPLE AND THEN FOR THOSE POWS WITH
SCOPES PETWFEN 1 AND 2 ON THE VARIABLE LABELLED IREIIGW' AND BETWEEN
1 AND 9 ON THE VARIABLv LABELLED 'INCOMEI.

CPOSSTAB, IN=X, VAP=AGF/EDUC/RFGION/1/4, LABELS = 1/5/l/14 S
!J'VDFR 18 IP-25 26-3r, 36-U~5 65
COLLFGE H.S. I 11,S. 1-3 FLEMSCH

5 TABLvS OF NS WILL PF PRODUCED. 1 FOP THOSW WITH GOOD SCORES ON AGE
AND %~rIIC ANT) 1 "'ABLE POP EACH LEVEL ( 1,2,3,11 ) OF REGION. 5 LABELS
WILL P? PPAT) FOR THE POW VARIABLE i AGE ) AND 4 LABMS FOR THF COLUMN
VARIABL7 ( EDUC ).

C-POSSTAB, IN =PAWDATA, VAR =A-2E/SFX, CONTROLS, MEANS INCOME$
CAPP)S 1 COLLEGE FD"CATFD WOMEN
EnVic f). 1 .
CMAPDS 3 SOtITHFPN FARMFPS UNDER 459

OCCUPTON .9

T'HIS WTLL PRODUCE 9 N TABL-S, 1) -4F RAW VAPIADLF 'AGE' BY THE COLUMN
VARTP?31.E 'SvX', 2)'''DY' PX OP COLLGF EFlIUCAhTFD WOMEN,
3) 'As';r PY 'SFX' POP qOq"¶4?RN FPPMTRS UNn.FP 45, lNr 4I), r, N TABIFS FOR
THE CO)MqDTNP`TOlNS O~F VARTAPTFS 1-Ll. THF MFA.N SCOPES FOP "'RE VARIABLE
INCOME WIlL ALSO Rr INCLUDED IN FACH OF ¶1FSr ,N TABLS.

CPO117TA R, TN =Y'% VAt' rrtlC/rLIGW/AGE!/%~/C/OCCUP/1/4, COMBOS,
"r~ll ý-INCnaMY/F!C4Il. POWPC'~, TO"PCT $

T!IrS Wrt l ppOT)Pc MAYPh w~ ranrp. rDtUC AND PFtIGW WI' B? THP ROW
ANDCOTU~ VAIAB t' . SIC LAP!'!S WFFF NO"T Q1ET~ NqM!RIC LAPELS

WILL- ni rG"NETTFn. P W "? "AflL-' WTILL PE P~rDrlrCID FOR THF OVERALL SAMPLE,
AND ?nr rACHi COM91A--rnq Pv T¶v crropp~ ON KAr qfwm C AND 1* AND
OcCrip 'r,"'w'rN 1 ANID 11 (vOr POW", WITHr NllN-K!TF!INr SCOP-S ON THE VARIABLF

T O!") IN Annj'7yrw ¶Y'tr' wT-.I nr~ '4 ro 1" (p AGr Pr'TwrN C AND LI

FnV VACli LFY'VF FV YPP`L r('CIJP A~n S T'Pl!' FOP OCCUP SvTV?wN
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1 AND 4 FOR FAC9 LEVEL OF THE VARTAPLE AGE. ¶'BLFS OP MEAN VALUES ON
THE VARIABLE INCOM? WILL BE PPODUCEt. THE SAME PROCEDURE WILL BE
FOLLOWED FOR THOSE ROWS WITH NON-MISSING SCORES ON THE VARIABLE NCHILD
AND APPROPRIATE N AND MEANS TABLES PRODUCED. THE VALUES FOR ROW AND
TOTAL PERCENT WILL BE INCLUDED IN THE N TABLES.
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13. DISCPIMTNANT ANALYSIS ( D!SCPTM

DISCRTM, IN = A, N1 = 4, NVA = 15, OUT = B $

THIS DOES A MULTIPLE GROUP rlSCRIMINANT ANALYSIS.

FACH OF THP ROWS OF A DATA FIIE CAN Pr THOUGHT O? AS BELONGING TO ONE
OF SEVERAL POSSIBLE GROUPS. IF, FOP ?XAMPLE, A VARIABLE NAMED 'GROUP' WERF
PART OF THE FILE, AND EACH ROW HAD A SCORE OF 1 OR 2 OR I ON IT, THE FILE
COULD BE SEPARATED INTO THREE GROUPS. THIS PROGRAM TAKES SUCH A FILE,
USES SCORES ON THV NON-ANALYSIS VARIABLES TO SFF WHICH GROUP ( IF ANY )
THAT A ROW IELONGS TO, AND USES THr ANALYSIS VARIABLES TO CONSTRUCT SEVERAL
SETS OF WEIGHTS, ONE SET FOR rACH GROUP. THEN, MAKING A SECOND PASS
THROUGH THE FILE, THI DATA IN EACH ROW IS USED, WITH THE WEIGHTS, TO PRODUCE
A SCORE FOR THAT ROW FOR EACH GROUP, IN OTHER WORDS, IF THERE ARE 7 GROUPS,
7 SCORES ARE COMPUTED. THE ROW IS THEN R?-ASSIGNED TO THE GROUP WHOSE
WEIGHTS YIELDED THE HIGHEST SCORE.

T9E STATISTICAL PROCEDURE IS SIMILAR TO THAT USED BY THE IBM
SCIENT•!IIC SUBROUTINE PACKAGE AND BY THE BMD DTSCRIMT VANT PROGRAMS. THE
SUBPOUTTNE WHICH ESTIMATES TH7 PPOBABILITY FOR F.N 'F' VALUE COMES FROM
D. VPLDMAN'S 'FORTRAN PROGRAMMING FCR THP BEHAVIORAL SCIENCES'.

VERSION 52 PERMITS AS MANY AS 20 GROUPS AND q0 ANALYSIS VARIABLES.

* OUTPUT PRINTer BY THE PROGRAM *

1. 'THE NUMBFP O7 CASFS AND THV nEFINI"TON RULES FOP EACH GROUP.

2. AN FPROR CHPCK INVOLVING THF INVFRS? COMPUTATION.

1. MrEANS ON EACH VARIABLE FOR ALL GROUPS TOGETHER AND FOR EACH
G7OqP SFPAPATFLY.

4. UNTVA?IATr 'F' VALUES FCF EACH VAPIABLE. THFSE ARE NOT AFFECTED
BY THv' INCLUSION OP nEIETTON OF OTHEr ANALYSIS VARIABLES. THFY
AP" ITDN'ICAL TO THF 'F' VALUES PRCDUCED BY THE 'FRFQ' PPCGRAM,
ASSIIM!MG TH' SAMF lPY,)PS WFRF COMPARED.

:. PULTIVAR!A"" 'I' VALUFS FCP FACH VAPIABLE. THESE ARE CALLED
'O mO PvOVv' IN THF STFPWISv DISCRIMINANT PPOGRAM IN THF BMD
FT RIFS. Qr1O'mTN THE P? MANUAL, '...'HESE ARE THF LIKELIHOOD
PATTO TrS"q •" THE FQUALTTY, CVFR ALL G GPOt1FS, O1 THI' CONDITIONAL
DIST9!IP'1TTON O' VAPIABLV J, -IVFN MHF OTHYP VARIABLES'.
TF ev(,H 04 '"' TS V"Y lOW, FOR ETAMPLW 0.1, THAT VAPIABLE
COULD BE DrLFTFn WITH VFFY LITTLe LOSS 1W DISCIFTNXTING POWER.

c:. M.!ALNO5 "l !9IYAlo, WHICH! Tr,"S T74E !IYPOTH'SIS T'iAT THE GROUP
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MEANS ON THE VARIABLES DO NOT DIFFER.

7. A CLASSIFICATION TABLE, DISPLAYING THE DFGRE? OF SUCCESS OF THE
RE-CLASSIFYING PROCEDURE. IF A CASE FROM ORIGINAL GROUP 2 IS
RE-CLASSIFIED INTO GROUP 4 ( ON THE BASIS Or HIS DISCRIMINANT
SCORES ), HE IS COUNTFD IN THE 2ND ROW AND 4TH COLUMN OF 'rHE
TABLE. I? ALL CASES ARE CORPECTLT RE-CLASSIFIED, THE TABLE W1-L
HAVE NON-7rRfl COUNTS ONLY IN THE DIAGONAL.

*• IDENTIFIERS *

'NGI IS THE NUMBrR o0 GROUPS. NG CARDS MUST FOLLOW, DESCRIBEr BELOW,
EACH DEFINING A GROUP.

'NVA' IS THE NUMBER OF VARIABLES TO BE ANALYSED. TFESF VARIABLES
MUST BE THE LEFTMOST VARIABLES IN THE INPUT FTLE ( I.E., 1 THROUGH NVA ).
THE (C ) TYPE QUALIFICATION PHRASE CAN BE USED TO REARRANGE THE VARIABLES
INTO THE PROPER ORDER.

#IN' IS THE INPUT FILE OF DATA. ITS SIZE IS NR ROWS BY NVA*K
COLUMNS. NR IS THE NUMBER OF ROWS, AND CAN BP ANY SIZE. K IS THE NUMBER
OF ADDITIONAL VARIABLES NEEDED TO DFFINF THE GROUPS. NR SHOULD BF
SUBSTANTIALLY MORE THAN NVA + NG. SCORES ON THE NVA ANALYSIS VARIABLES
SHOULD BE COMPLETE. ROWS WITH MISSING DATA IN THE NVA VARIABLES ARE
SKIPPED. NR SHOULD BE THOUGHT OF AS THF NUMBPR OF ROWS THAT ARF INCLUDED
IN THE ANALYSIS, IN OTHER WORDS, THE NUMBER OF ROWS THAT CP? BE INITIALLY
ASSIGNED TO SOME !ROUP.

'FUN' IS AN OUTPUT FILE, NVA 4 1 BY NG. THE FIRST COLUMN CONTAINS
THE FIRST DISCRIMINANT FUNCTICN, WITH THE CONSTANT IN THE LAST ROW. THIS IS
USED TO PRODUCE SCORES FOR MEMBERSHIP IN THE FIRST GROUP. THE SECOND
COLUMN IS INVOLVED WITT! THE SECOND GROUP, AND SO VORTH. IF NVA WERE 15
AND 'FUN=!MAT' WERE USED, THE FOLLOWING P-STAT STATEMENT WOULD PRODUCE A
N? BY NG FILE OF DISCRIMINANT SCOPES.....

MULTIPLY,
PR! = A ( C 1-15 ) ( SETX UNIT TO 1 )

( IF ANY( 1-15 ) MISSING, DLFTr ),
POST = FMT, OUT = SCORE S

'OUT' IS AN OUTPUT FILE OF PERBABILITIFS AND PISCRIMINANT SCOPTS.
ITS SI7? IS NR BY NG + 4. THE COLUMNS ARE,.....

1- TH7 GRO,)P THAT THE ROW WAS CRIGTNALLY TN, AS DEFINED BY THP
GROUP CARDS. T HUS, A VALUF Ce' 1 THROUGH NG.

2- THE GROUP THAT THE ROW MOST PPOBARLY BvLONGS TO, BASED ON ITS
COMPUTED DISCRIlINANT SCOFFS ON FACH GROUP'- rUNCTION.
ALSO I THROUGH NG.

3- "Hw PRORABILITY O0 BELONGING TO rTS ORIVlNAL GROUP, ' T'HROUGH 1.
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4- THF PROBABILITY OF BELONGING TO ITS HIGHEST SCORE GROUP.
IF A ROW IS ASSIGNED BY THE PROGRAM TO ITS OWN GROUP, ITS SCORES ON
THE FIRST TWO VARIABLES WILL Br IDENTICAL, AND ITS SCORES
( PROBABILITIES ) ON VARIABLES 3 AND 4 WILL BE IDENTICAL.

5- DTSCRIMINANT SCORE FOR MEMBERSHIP IN THE FIRST GROUP.

6- DTSCRIMINANT SCORE FOR MEMBERSHIP IN THE SECOND GROUP, ETC.

* *

* GROUP SELECTION CARDS *
* *

A SELECTION CARn MUST BE SUPPLIED FOP EACH GROUP.

COL 1-8 . LABEL FOR THF GROUP. THIS MUST BE A VALID P-STAT LABEL,
FIRST CHARACTEP A LETTER, ETC.

COL 13-20 THE NAM7 OF A SELFCTICN VARIABLE IN THE INPUT FILE.
SELECTION VARIABLES CANNOT BE ANY OF THE FIRST NVA VARIABLES.

COL 21-30 LOW SCOP'I

COL 31-40 HIGH SCORE.

COL 43-50 ANOTHER SFIECTION VARIABLE ( OPTIONAL ).

COL 51-60 ITS LOW SCORE.

COL 61-70 ITS HIGH SCORE.

A ROW IS ORIGINALLY ASSIGNED INTO GROUP 3 IF...

IT HAS NO MISSING DATA IN THE ANALYSIS VARIABLES, AND
ITS SCORE ON TH7 FIRST SELECTION VARIABLE ( GROUP CARD COLUMN 13-20 )

FOR GrOUP 3 IS AT OP WITHIN THE RANGE DEFINED BY THE LOW AND
HIGH SCORES, AND

IT PLSO PASSrS THE SFCOND SFLFCTION VAPIABLE TEST, IF ONE IS THERE.

A POW IS ASSIGNEI TO THE FIRST GROUP FOR WHICH IT QUALIFIES.
! IT FAILS THF TrSTS FOR All TRE GROUPS, IT IS SKIPPED.
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14. FREQUENCY DISTRIBUTIONS ( FRFQ )
FREQ
FPEQ. C

FREQ, IN = A, DES = D $

FREQUENCY DISTRIBUTIONS, ONE PAGR (AT LEAST) PER INPUT VARIABLE,
WILL BE PRODUCED.

THIS PROGRAM TAKES A DATA FILE AND COMPUIIS FREQUENCY
DISTRIBUTIONS ON ANY NUMBER OF VARIABLES. THE MrAN AND RANGE OF ?ACH
VARIABLE IS NEEDED. THAT RANGE IS SLICED INTO A NUMBFR OF
CATEGORIES OF EQUAL WIDTH, FROM THE LOWEST SCnPE UP TO THE MEAN,
AND ANOTHER SET OF CATEGORIES FROM THE MEAN TO THE HIGHEST SCORE.
THIS HELPS ON SKLWED DISTPTPUTIONS.

A NUMBER OF GROUPS MAY BE DEFINED IN TERMS OF THEIR
SCOPES ON CERTAIN VARIABLES IN THE rATA FILF. A STMPLE
AbaLYSIS OF VARIANCE IS PERFORMED CN THE SUB-GROUP DATA IF
THERE IS MORE THAN ONE GROUP. THE FREQUFNCY DISTRIBUTION ALSO
INCLUDES THE DISTRIBUTION OF ALL PFMBERS OF THE DATA FILE,
WHETHER THEY WERE DEFINED IN A GPCUP OP NOT. THE OUTPUT ALSO
HAS PERCENTS AND CUMULATIVE PERCENTS.

VERSION 52 - THERE CAN BE UP TO iC GROUPS ANt 30 CATEGORIES. THE
PROGRAM WILL PROCESS ALL AVAILAFLF VARIABLES, MAKING ONE PASS
THROUGH THE FILE FOR EACH 47 VARIABLES.

NG NUMBER OF GROUPS, IF ANY. A DATA CARD DEFINING EACH GRCUP
FOLLOWS ( Tv THEE? ARF GFOUPS )

IN = NAME OF INPUT DATA FILE.

DES = NAME O? MATRIX OF MEANS, VARTANC!S, ETC. THIS
MATRIX CONTAINS AS ITS POURTH AND FIFTH COLUMNS THE
LOWEST AND HIGHEST SCCRES ON THAT VARIABLF. THIS
MATRIX IS OF ORDER NV BY 6, AND IS USUALLY THE
OUTPUT OF SCAN OR DATA.

ALLCAT, IF THIS IDENTIFIWR USED, THE PROGRAM WILL PRINT ALL
CATEGORIES, !VEN IF A CATEGORY DID NOT HAV?
ANY SCORpS IN IT. IF AILCAT IS NOT USED, THE PROGRAM
PRINTS ONLY THOSE CATFGORIES TrAT HAD SCORES. THE REASON
F6P THIS OPTION IS TO MAKE IT ?ASIER FOR THE USri'
TO VISlALIZE DIFFERENCFS IN DISTPTPTmIONS BETWEEN
THE VAPIOUS GROqPS. IF HE IS TPYING TO DO THIS BY
LOOKING AT HIS PRINTED CUTPUT, THE FFFECT IS
DISTORTED IF CATFC.ORIRS WITHOUT SCORES APF
NOT PRINTFD AND THw OUTfUT AS A RSULT TS COM-
PRESSFD TOGETHER, RPOCRTTNG ONLY THOSF CATFGOPIFS
THAT DID HAVE SCOR'S.
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ALLGPP, IF USrD, A CASE WILL BE INCLUDED IN ALL
THE GROUPS THAT IT QUALIFIES. USUALLY A CASE PALLS IN
INLY THE FIRST GROUP FOP WHICH IT QUALIFIES. ( USING THIS
OPTION INVALIDATES THE ANALYSIS OF VARIANCE. )

NCAT = THIS (RARELY USED) FEATURE ALLOWS THE USER TO SPECIFY
THE NUMBER OF CATEGORIES TO BE USED. IT MUST BE AN EVEN
NUMbeR, AND CANNOT EXCEED THE MAgIMUM NUMBER OF CATEGORIES.
ONE MIGHT WISH, FOR EXAMPLE, TO SAY I NCAT = 20 0 IN ORDER
TO FORMAT THE PAGFS EIFFPERNTLY.

EOUALCAT, IF USED, THE CATEGORIES WILL B! DIVIDED EQ00ALLY OVER THE
RANGE OF EACH VARIABLE. IF I EQUALCAT I IS NOT USED, HALF
THE CATEGORIES WILL BE BELOW THE MEAN AND HALF WILL BE
ABOVE THE MEAN.

GROUPS - A GROUP IS DEFINED AS THOSE CASES WHO, ON VARIABLE
I, HAVE A NON-MISSING SCOPE AT OR BETWEEN A AND B, AND ALSO, ON
VARIABLE J, HA"E A NON-MISSING SCORE AT OR BETWEEN C AND D.
THESE VARIABLES I AND 3 CAN BF ANY VARIABLFS IN THE DATA FILE.
IF ONLY VARIABLE I IS NEEDED, INFCRPATION ON J NEED NOT BE
PUNCHEn.

GOUP CARD FOPMAT

COL 1- 8 NAME TO BE USFD FOR THAT GROUP.
COt 13-20 LABEL OF GROUP-DEFINING VARIABLE I. CAN BE PUNCHED

ANYWHERE IN THOSE COLUMNS.
Cot 21-30 LOW BOUNDARY SCORE ON THAT VARIABLE.
COL 31-Un HIGH BOUNDARY SCORE ON THAT VARIABLE.
COt 03-50 VAIPABLE LABEL FOR VARIABLF J, IF USED.
COL 51-6n LOW BOUNDARY SCOPE CN 3 VARIABLE.
Cot 61-70 HIGH BOUNDARY SCORE ON J VARIABLF.

"THESE SCOPES SHOULD BF PUNCHED WITH A DECI"AL PLACE. IF
SO, THE PROGRAM WILl. FIND THE DECIMAL PLACE WITHIN THE TEN COL-
UMNS INVOLVED AND BELIEVE IT, WHFREVER IT IF. IF NO POINT IS
PUNCHED, THE INTFFNAL vORMAT US'D IS F1C.4, SO THAT THE LAST
FOUR COLUMNS IN FACH O THOSE TEN COLUMN VIELDS WOULD BE
INTERPRETFD AS DECIMAL PLACES. IN CFNEPAL, IT IS FAR BFTTER TO
PUNCH THE POINT.

A STMPLE ANALYSIS OF VARIANCE 1S PFRFORMED AFTER THE
F9REQUEVCY DIS1RIBUTION IS PRINTED OtIT. THIS IS DONE IT THERE
APE TWn OR MORE GPOUPS THAT HAP DATA. MISSING DATA IS NOT
INC1UTn T N THrSr CO!1PUTA'!ONS ANr IS RFPIPTPn SEPARATPLY IN
TFV pprQIviNCY MSTJITSTS.
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CONSIDER...

FREQ, IN = A (C 11-40), DES = D, N% = 3$
NO.SMOKE SMOKE 0.
MOD.SMOK SMOKE 1. 19.
PACKADAY SMOKF' 2'). q9991

NOTP.... IF VARIABLE SMOKE IS NOT ON! OF VARIABLFS 11-40,
IF MUST BE INCLUDED, AS..IN=A(C SMOKE, 11-40).

THIS WILL PRODUCE 30 PAGES OF OUTPUT, SINCE 30 VARIABLES IN A
ARE MADE AVAILABLE. D IS PROBABLY A DWSCRIPTION FILE OF ALL OF A,
3UT, USING LABEL MATCHING, THE APPROPRIATE 30 PANGES AND MrANS WILL
BE FOUND. THREE GROUPS ARE INVOLVED, SINCE THE USER WISHES TO
COMPARE NO SMOKING, MODERATE SMOKING, AND HEAVY SMOKING. CASES WITH 0.
ON VA'IABL1I SMOKE (WHICH MUST BE CNF OF THE 11-40 IN THIS EXAMPLE)
ARE INCLUDED IN GROUP INO.SMOKE', AND SO FORTH.

IF THIS WERE DONE FOR MALES ONLY, (CODir 1.), THE GROUP CARDS
WOULD Pp...

NO.SMOKE SMOKF C. 0O SEX 1. 1.
MOD.SMOK SMOKE 1. 19. SEX i. 1.
PACKADAT SMOKF 20. 99999. SPX 1. 1.

FR7O.C, IN=A, DES=%, NG=L $

THIS IS LIKE 'FPEQ' WITH 3 FXCFPTIONS...

I - MORE CATEGORIFS ( HENCE THE C ) ARE ALLOWED.
V??SION 52 - 5 GROUPS, 100 CATEGORIES, 23 VARIABLES PER PASS.

2 - THE IDENTIFIER 'PAIR' IS AVAILABLF. TF USED, IT ASSUME THE ROWS
TN THE IWNUT PILE COME IN PAIRP. NG WOULD BF 2, SO THAT THE FIRST
GROUP HAS ALL FIRST ROWS AND THY SFCOND GROUP HAS ALL THE SECOND
POWS. A COPRELATED T RATHFR THAN A S!MPLr T OR F IS PRODUCED.

3 - THF TDFNTIFIER 'ATLGPPI SHOULD NOT BE USED WHEN #PAIR' IS USED.
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15. GRESSION ( MULTR
MULTR
RESIDU.1

MqLTr, COR=A, DES=B$
I I IDI I
TIIITI

*END

MULTIPLE REGRESSION. THIS PROGRAM HAS THE ADVANTAGr
O! DOING A NUMBER OF MTJLTIPLE PEGRESSIONS QUITE RAPTDLY
VITH VrRT SIMPLE CONTROLS DETERMINING WHICH VARIABLES ARE TO BE
INCHUDED IN EACH GIVEN REGRESSION. ITS DISADVANTAGE IS THART IT
MAKES NO USE OF RAW IDATA. AS A RPSULTS REIDUALS ARE NOT COM-

PUTED IN THIS PROGRAM.

COl= NAME OR THE INPUT COFREIATTON MATRIX.

DES= NAMR OF NV BY 6 MATRIX CF MEANS, VARIANCES, ETC.
THIS MATRIX IS USED FOP - (1) REPORTING THE MEANS
AND STANDARD DEVIATDCNS OF EACH VARIABLE, (2)
COMPUTINN THD PATIO OF T9F STANDARD DEVIATIONS OF
EACH INDEPENDENT VARIABLE WITH THR S.D. OF THF

ENDEPENDNT VARIABLE, SO THAT A TAW SCODE CO-EF T-
CDENT CAN BE COMPSOTD FTCM THE STAWDACDIZED SCORE
CO-EFNTCIANT, AND (3) FINDING THE NUMBER OF CASES
INVOLVED COP DETERMINING THE DNGUERS OF FREEDOM IN

THE F RATIOS.

MISSING DATA CORRELATIONS...

SINCE THE INPUT IS A CORRELATION MATRIX ( AND IS NOT RAW DATA ),
TH? PRWOGRAM HAS NO WAY OF KNOWING WHETHER THE DATA
INVOLHVED TN THE COPNFLATON MATRIX WAS COMPLETE OP PAT HAPS
PARTIALLY MISSING. THI PROGNAM SCANS THS MATRIX O MPEANS,
STANDARD DEVIATIONS, RANIFS, AND N'S, AND TAKES THR SOALLESr N
OF ANY VARTABLD USDO IN A PARTICULAR RAGDESSNON. BECAUSE OF
THE UNCYPTAINTA ABOUT INAEGRS OFCFADOM, THE USE OF MCSSINE
DATA COWPTLATYON MATD!CES IN TORS PRDOGAM IS DISCOURAGED.
PDOBABLY CL THE N MAS VERY LATE ANP ORLY A FEW CASCS WERE
MISSIRG, ITHE RESNLTANG VECRYLSSAONS WLL B REASONABFW ACCURATE.
HOMIVSR, IH SESr OF T"F VýRTASLFS INVOLVLD HAD VEOY SMALL NCS,
"HVN ITFV IS SER OKrLY THA" THE INVORSE WDLL NOT BY CCMPUTABLE,
"AND FVFN I IIT VS, NOL TOO MUCH CCNFVDrNCS SWLOTLD BF PLACED IN

THE FFS!JLTTNG PEGRFqSION WIT.!TS.

VERS!IN %'"2 -

"T47 TrNPlT CORF. ?L5rT("N CAN BF 11F TO 510 PY 9%
tip 7o 24 INDrPFmNrF'• VAT.PL.FS CAN pr USED AT ONE "IMF.
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T'HE MATRIX OF MEANS AND STANDARD DEVIATIONS CAN BF ANY SIZE,
AND THE PROGRAM WIIL MATCH THE LABELS OF THE CORRFLAmIO:'
MATRIX WITH THE LABELS OF "HE MEANS AND STANDAr!D
DEVIATION MATRIX, FINDING THP APPROPRIATE MEANS, ETC. ALL VARIABLFS
IN THE CORRELATION MATRIX MUST ALSO BE IN THE 'DES' MATRIX.

REGRESSION CONTROL CARDS...

READING THE INITIAL CONTROL CARD ONLY CAUSES THE MATRICES
NAMED ON IT TO BE FOUND AND BROUGHT INTO CORE. NOW, A
CARD MUST BE READ, WHICH TELLS THE PROGRAM WHICH VARIABLES ARE
THE INDEPENDENT VARIABLES AND WHICH IS THE DEPENDENT VARIABLE
FOR THIS PARTICULAR REGRESSION, A CARD IS READ UNDER 50A1
FORMAT.

CONSIDER A MATRIX WITH FORTY VARIABLES. IF ONE WISHED TO USE
VARIABLES 1, 3, 5, 7, AND 9 AS INDEPENDENT VARIABLES AND 6 AS
THE DEPENDENT VARIABLW, THE CARD WOULD BE PUNCHED AS FOLLOWS -

'IBIPIDTBI (WHERE B MEANS BLANK) AND THE REST OF THE CARD IS
BLANK. THE CODING IS - ALL VARIAFLES ASSOCIATED WITH I
PUNCHED IN THE CARD ARE CONSIDFRED TO BE INDLEPNDENT VARIABLES,
ALL VARIABLES W'TH BLANK ARE CMMITFP IN THIS PARTICULAR
RGRPESSION, AND THE VARIABLE WITH D IS THE DEPENDENT VARIABLE.

IF THE SAME INDEPENDENT VARIABLES ARE TO BE RUN AGAINST A
NUMBER OF DEPENDENT VARIABLES, ONE CARD WITH ALL THE D'S ON IT
IN ADDITION TO THE I'S POR THE INDEPENDENT VARIABLES WILL
CAUSE AS MANY REGRESSION RUNS AS THERE ARE DOS, DOING ALL THE
INDEPENDENT AGAINST THE LFPTMOST D THE FIRST TIME, ETC. THE
PPOGRAPM WILL CONTINUE READINI CARDS UNTIL A CARD WITH *END IN
COLUMNS 1-4 IS READ.

OUTPUT...

THIS PROGRAM WAS WRITTEN AT PRINCETON, BUT WAS B.SED UPON USE OF
BOTH THE BIMD6 PROGRAM AND THE REGRFSSION PRCGRAM IN THF
COOLEY-LOHNES BOOK. THE OUTPUT IS VERY SIMILAR TO THE BIMD6
OUTPUT. IT INCLUDES THE VARIABLE NUMBER, LAB7L, MEAN, STANDARD
DEVIATION, INTERCORRELATION WITH THF DEPENDENT VARIABLE, A RAW
REGRESSION WEIGHT, A WEIGHT FOR STANDARDIZED DATA, THE STANDARD
ERROR OF THE REGRESSION WEIGHT, THE - OF THE RrGRFSSION WFIGHT,
THE PARTIAL CORRELATION (AS W?LL AS THE MqLTIPLE CORRFLATION),
AND THE F TVST OF SIGNIFICANCE OF THE PEGPFSSION.

RFSIDU.1, T N = A, SLOPE = F, INCEPT = C, OUT = P $

TN IS A DATA FIL7 WHICH HAS AS VAPTABLES N PRE SCORES FOLLOWED
BY N POST SCORES. IT HAS, TqFPE7CRE, N.N COLUMNS. IT CAN HAVE ANY
NUMBER OF ROWS, AND DATA CAN 3F MISSING. TF '"IS WERF RUN THROUGH
INTCD- OP TNT4DS, A SLOP? MkTRIX AND AN TNTrPCFPT MATRIX COULD HAVE
BFN PRODUCED. POTH THESF WOULD PF OF SIZE N+N BY N+N.
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"THIS PROGRAM PPODlrCcS AN OOTPUT FILE OF RESIDUALS, THAT PART OF
THE POT SCORE NOT PREDICTABLE BY THE PRE SCORE. IF, FOR ANY CASE,
EITHER THE PRE OR TH? FOST SCOFE IS MISSING FOR A VARIABLE, THE
XSSOCTATED RESIDUAL SCORE IS SET TO BE MISSING.

THE OUTPUT FILE WILL BE NR BY N, WHERE NR IS TH? NUMBER OF
ROWS IN T'E #IN' FILE.

VERSION 52 - 'IN' CAN HAVE UP TO 150 COLUMNS.



( P-STAT VERSION 52.5) PA'G 62

16. TWO WAY ANALYSIS OF VAPIANCE ( PBYQ )

PlYQ, "R=A, ROW=C.AGF/3, COL=EDUCAT/3, FIRST=40 $

THIS PROGRAM DOES AN ANALYSIS OF VARIANC2 Or MEANS IN
A TWO-WAY TABLE. THE MEANS CAN BF BASED ON UNEQUAL FREQUENCIES IN THE
CELLS. THf PROCEDURE USED IS FROM MINER, PAGE 241. IN
GENERAL, 3 VARIABLES ARE INVOLVED. ONE DETERMINES THF ROW
LEVEL OF THE P BY Q TABLE, THE SECOND THE COLUMN LEVEL, AND THE
THIRD VARIABLE IS THE ONE ACTUAILY ANATYZED.

IN = INPUT DATA FILE. CONTAINS THE ROW VARIABLE, ThE COLUMN
VARIABLE ( OR VARIABLES - SEV BELOW ), AND THE VARIABLES
TO BE ANALYZED. MISSING rATA IS ALLOWED ?NYEHERE.

ROW = LABEL OF THE ROW VARIABLE / HIGHEST ROW VALUE

COL = LABEL OF THE COL VARIABLE / HIGIEST COLUMN VALUE

FIRST = POSITION ( I.E., NOT A LABEL ) OF THE FIRST VARIABLE TO BE
ANALYZED. IF OMITTED, ALL VARIABLES ARE ANALYZFD,
INCLUDING THE ROW AND CURRENT COLUFN VARIABLFS.

CONSIDER TH? FOLLOWING FILE OF DATA ABOUT EMPL.)YE!S IN A
MANAGEMENT TRAINING PROGRAM.

VARIABLE I AGE(WHEN HIRED) 21 TO 30

VARIABLE 2 C.AGE ( CODED AGE ) I = 21 TO 23
2 = 24 TO 26
3 = 27 TO 30

VARIABLE 3 EDUCAT ( EDUCATION ) O=LESS THAN HIGH SCHOOL
1=HIGR SCPOOL
2=CCLLEGE DEGREE
3=1RADUATF WORK

VARIABLES 4-2C THESE AnE SCOPPS ON A TEST ( CODED 1 TO 6 ) GIVEN
AT THE TTMF THE PERSON WAS EMPLOYTD. THEREFORE,
THEY MIGHT BE PPFDICTORS OF LATER SUCCESS.

VAR•ABLES 21-40 THSES ARF EVALUATIONS OF THE EMPLOYEE A•TR A
PFRIOD OF TTMr AND COULD BF USED AS CRITERIA
OF THE PEFSCN?!L SELFCTICN PROCESS.
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C3NSIDER A 2 WAY TABLE OF CODED AGE AND EDUCATION,
k 3 BY 4 TABLE. IT MNGHT LOOK LIKE THIS..*

0 1 2 3

1 0 9 7 5
2 1 6 9 11
3 1 3 3 1

THPRi ARE 7 PEOPLE BETWEEN 21 AND 23 WITH A COLL'GE DEGREE,
AND SO FORTH. SO FiR, 2 VAVIABTrES ARE INVOLVED, A RO;U VARIABLE
( C.AAGE ), AND A COLUMN VARIABLE ( EDUCAT ). THE HIGHRST LEVEL
IN C.AGE IS 3, SINCE IT TS COIED 1, 2, AND 3.

IF VARIABLE 40 IS AN EVALUATION ATER 2 YEARS, WHERE 1 IS
BAD AND 9 IS EXCELLENT, WE COULD GATHER THE SCORES CN VARIABLE
40 FOR THE 7 PEOPLE AND COMPUTE A MEA0 FOR THAT CELL. SIMILARLY,
MEANS FOR THE OTHER CELLS COULr BE FOUNPL AND A TABLE OF MEANS
ON VARIABLE 4C COULD BE PRINTED. THIS PROGRAM PRODUCES SUCH
TABLES AND DOES A FACTORIAL ANALYSIS Of VARIANCE ON THEM,
YIELDING F VALUES FOP THE ROW, COLUMN, AND INTERACTION EFFECTS.

THE ORIGINAL EXAMPLE WOULD DO SUCH AN ANALYSIS.

-- TABLE SIZE ----------

VERSION 52 - THE TABLE CAN BE 5 BY 10. IT ASSUMES, HOWEVER, THAT
0 IS THE LOWEST ( FIRST ) LEVEL. THEREFORE, 4 IS THE HIGHEST ROW
VALU', AND 9 IS THE HIGHEST COLUMN VALUE IN THP TABLE.
50 VARIABLES ARE ANALYZED IN EACH PASS THROUGH THE FILE ( FOR A
GIVEN ROW AND COLUMN PAIR ). IF MORE THAN 50 VARIABLES ARE TO BE
ANALYZED, THE PEOGRAM AUTOMATICALLY MAKES SEVERAL PASSES.

--------- RE-CODING WTTHIN PBYQ----------

THE ROW VAriABLE AND/OP "'P-' COLUMN VARIABLE CAN BE RE-CODED.
THIS TS SIGNALLED BY A NEGATIVF VALUE ON THE P-STAT CARD FOR THE
HIGHEST VALUr.

POW = AGE / -L SAYS...

VARTABL! AGR IS THE POW VARTABLE AND IS Tn bE RE-CODED TO HAVE
!PTV LvVFLS ( C, 1, 2, 3, AND 4 ). A DATA CARD MUST FOLLOW
74r PRYO CARD WTTH TH7 ACT1181L PANGES ASS(6CIATED WTTH EACH LEVEL.
wnP T-IAMPLE .....

2n. 22. 23. 2?. 24. 2S. 26. 27. 28. 29.

CAUSr PEOPLr W!T' AGES OF 20 TO 22 TO FALL INTO ROV 0,
THOS? O? AGl ?3 WIlL BFCCFMT A 1, ETC.

I? BOTH rmWS AND COLTMNS ARE R?-CCr!D, TrH ROW CARD(S) COMES
'IPST. IF? COLUMiN RANGES PFGIN ON A NEW CARD. THE FORMAT O?
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THE CARDS IS 16Fi.0 . THUS, THE 20. CN THE EXAMPLE CARD IS
PUNCHED SOMEWHERE IN COLUMN 1 TO F ( '2. ', OR 9 20. ', BUT
NOT '2 0 .' ), OR, 20 CAN BE PUNCHED E':ACtLY IN COLUMNS 4 AND 5
( ' 20' ) AND SO ON IN I COLUMN GROU'S.

TF A VARIABLr IS ALREADY IN 1,.,3 FORM, RE-CODING TS PPOBABLY
NOT NF•CSSARY, UNLESS, FOR FXAAPIF, A GFOUtJING OF 1-2 AGAINST
3 WFPE DESIREP.

THE USE OF NCOT AND RECODE I S ',sT' PHRASES IS ANOTH" WAY TO G7T
DATA INTO C,1,2, ETC. FORM.

--------- COMPRESSING----------

THE ANALYSIS Of MEANS CANNOT BE DONE lF A CELL HAS AN N
OF ZERO ( AND THEREFORE NO MEAN ). NOTE- THE MEAN ITSELF CAN PE
ZERO AS LONG AS THERE ARE PEOPLE IN THE CELL. FOR THAT MATTER,
ALTHOUGH THE PROCEDURE ( BASED ON STATISTICAT PRINCIPLES I
EXPeRIMENTAL DESIGN - B. J. VINER, SEE P BY 0 FACTORIAL
EXPERIMENT, UNEOUAL CELL FREQ7FNCIES )PERMITS CELLS TO HAVE UNEVEN
FREQUENCIES, IT IS BETTER IF C!LLS WITH VERY LOW FREQUENCIES (
0,1,2 ) ARE COMBINED SOMEHOW.

THIS PROGRAM TAKES THE FREQUENCY TABLE AND COMBINES THE
WORST 3OW OR COLUMN WITH ITS WEAKEST NEIIHBOR. IT e1kYPS
COMBINING UNTIL NO CELL HAS A FREQUENCY LESS THAN TH 'FE, OR
UNTIL THE TABLE IS DOWN TO SIZE 2 BY 2. THE MEANS AR7 COMPUTED
AFTER THE COMPRESSING STEP TS FINISHED.

THE COMPRESSING FEATURE PFRMITS THE STANDARD USE OF 0 AS
A ROY AND A COLUMN LPVEL. IF SCORES ON A ROW VARIABLE, FOR
EXAV LE, ARE PUNCHED 0-1-2-3, FINE. IF JUST 1-2-3, A ZERO ROW
IS INTERNALLY CREATED BUT IS REMOVED BEFORE MEANS AR! COMPUTED.

---------- LOOPING----------

IF ONE WISHED TO RUN THE 20 CRITERICN VARIABLES THROUGH
CODED AGE AGAINST VARIABLE 4, THEN THE CRI:TEPIA THROUGH CODED AGE
AGAINST VARIABLE 9, ... , AND FINALLY AGAINS' 7ARIABLE 20 ( OVER
300 PAGES OF OUTPIT... 4-20, EACH DOING 21-4(. ), A LOOP OF
THP COLUMN VARIA3LES IS POSSIBLE. HERE, 2 IS THE ROW VARIABLE,
4 THROUGH 20 ARE ( EACH ) TO BE COLUMN VARIABLES IN TURN, AND
21-40 ARE THE CPITERIA TO B! ANALYZED.

THE ROW VARIABLE IS DVFINFD AS USUAL AND CAN BE Rr-COD!D. TF
NO COL- PHRASE IS FOiND IN THE PBYQ CARD, A LOOP TS ASSUMFD.

PPYQ, TN=A, ROW=C.AGE/3, FIRST = 21 $

ON THE SrCOND CARn ABOV!, COLUMNS 1, 1 AND 3 AP? %FPO ( OR
COI)LD BE BLANK ). THERPTFý., VARIABLFS 1, 2, AND 3 ARE NOT USED
AS COLUMN VARTABL!S. COLUMN 4 TS A 6. THEREWORF, VARIABLE 4 IS
USvn AS A COLUMN VARIABLt, ?L'OWTN3 6 AS TH? HIG1'ST LFVFL ( I.'.,
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7 ACTUJAL COLUMNS, ()-l-2-1-4-5-6 ). TWENTY TABLES ARE RIIN
VAPIABLES 21-40 ) BECAUSE FIRST=21 WAS CITED, AND 40 IS THE

LAST VARTABLF IN THIS FILE. AFTER THIS, COLUMN 4 ON THE LOOP
CARD IS BLANKED ( SINCE IT' HAS NOW BEEN DONE ) AND ANOTHER
COLUMN IS FOUND, AND SO FORTH.
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17. OTHER PROIRAMS
DURWAIP
GFNVAR
TCOR
TTFST
VBAR

DUPWAT, IN=A, OUT=B

THIS TAKES A COMPLETT rATA ( NO MISSING DATA )
INPUT FILE AND, FOR EACH COLUMN, CCMPUTES A DUPBIN-WATSO!
VALUE. THESE, GOUPFD AS A COLUMN VFCTOR, FMFA UP THE OUTPUT
MATRIX. IF, FOR EXAMPLE, THFE INPUT IS 6PO BY 45, THE RES9LT
WILL BW 45 BY 1.

GFNVAP, IN=A, OUT=B$
LABEL CARDS (IF NFFDED)
TRANSFORMATION CARDS
*"ND

GIVEN A DATA •IL.J- AND PERHAPS A SUMMARY VTLE
OF IT (MEANS, VAPIANCfS. ETC.), PRODUCE AN CTUTPUT FILE OF
DATA. THIS CAN BF THE OPIGINAL VAPIABIES AND/OR TRANSFORMA-
TIONS OF TFEM, OR OF SOME OF THFM.

IN = NAME OF INPUT FILF
OUT = NAME FOP OUTPUT FILE
DES = NAME OI •FANS, VARIANCES, RANGES, ETC., OF IN. IF NO

OPPRATTONS RQUIPIN9 THESF APE USED, DES CAN BE OMITTED.
NC = NUMBER OF OUTPUT COLUMNS, IF MOP? OR .?ESS T HAN THE

NUMR•R OF INPUT COLUMNS.
THIS IS NOT NFEDED IF THE OUTPUT FILE IS TO HAVE THE SAME

NUMIRER OF COLUMNS AS THE INPUT FILP.

IF THE OUTPUT HAS MORF COLUMNS T1HAN TH? INPUT, LABFLS
FOR THE NEW VARIABLES MUST BE SUPPLIED. FACH NrW
LABEL IS ON A CARD, IN COIUMN 1-8. THESE CARDS, IF NFDED,
FOLLOW THE GENVAR STATEMENT AND APr FOLLOWED BY TH?
TRCARD CARDS (TPANSFORMATION CARDS).

THFRE CAN BE A NUMIEP (UP TO 2Cr) OF -PANS0ROMATICN CARDS,
EACH S0!CTWYING AN OPERATION ON A VAPIASLL (Cl A
RANGE oF VARTIAPLES). A. CAPD WITH *lND IN CCLUJNS 1-4 MUST FOLLOW
THE LAST TRCARnD.

FOPMAT OF TPANSFOR4ATTON CAprS...

COL 1-6 TRCARD
COL 9-1n OPFRATION COD9.
COL 11-15 FIRST T V4RIAPLE, PEFRPPTD TO NCW AS TA. TF BLANK
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OP zrpo, IT IS SET TO I AND IB (SEE BELOW) IS SET
"TO THE Lk,.m COLUMN NUMBER. IN OTRER WOEDS, ALL
VARTARLES WOULD BE INCLUDED IN THE RANGE.

Cot 16-20 LAST I VARIABLE (CALLED IB) IF BLANK OR ZERO, IT
'FTS SET T') IA •3NLTSS IT WAS ALREADY SFT TO THE
LAST COLUMN NUMBER).

COL 21-25 FIRST J VARIABLE. IF BLANK OR ZERO IT IS SET TO
TA.

COL 26-3" FIRST K VARIABLE. IF BLANK OR ZERO IT IS SET TO
IA.

COL 31-35, 16-40, ... 55-60. SIX CCNSTANTS IF NEEDED, READ IN
6F5.O FORMAT.

IN tENEPAL, IA OP J GOES INTO K. A J VARIABLE IS NEEDED IF
COLUMNS Q-1n H?'vE THE CODE OF A BINARY OPERATOR. IF IT IS AN
ADD, .ND IA=4, TB=8, J=21, K=10, THEN VARIABLE 4 + VARIABLE 20
ARE PLACED IN•"O LOCATION 30. SINCE U IS NOT 9, 1 GETS ADDED T-)
IA, J, .ND K, AND V5 + V21 GOES INTO 31, ETC., UNTIL V8 4 V24
GOES INTO V3U. IF, IN THE LAST STEP, FITHEP V8 OR V24 WERF
MTSSING, V3U WOULD BE SET TO MISSING, FOR EXAMPLE.

THE DATA FILE IS PFAD IN ON7 ROW AT A TIME. ALl TRCARD
ACTIVITIES ARF PFPPORMFD ON THAT POW IN THE CRDEi• THAT THEY
WERP TRHEMELVFS RFAD. IN OTHER WORDS, THE SECOND TRCARD
OPERATVS ON THF RPSTILTS OF THP FIRST. THE AREA WHERE THE ROW
IS READ IS I190 WORDS LONG, SO A TEMPOFAPY VARIARLE CAN BE
INFETPD IN ONE TvCAFD AN) USED PY THE NFXT TVC3RD.

THr OPERATIONS, WHERE X IS THY IA VARIABLE, Y IS THE J
VARIA3LF, AND Z IS THP RESULT (TF K VARIAbLF). THE FIRST 24
OF THFSF ARE BASED ON THE BIMD TRANSGENRATICN? A STARRED
OPERATION NEEDS THE S7COND INPT ,4TPTX.

1 SoRT ()
2 SQPT(X) + SORT(Y*+.)
3 LOG10(X)
"0 ?XP(X)
5 ASN(SORT(X)) ... APCSINF OF SQUARE ROOT OF X
6* A.S?(SO"'(v/(N+1))) + ASR(SQPT((X+I.)/(N+1)))
7 1/X
pq X+C (NT"-... C Tb 'rHF FIRST CCNITANT)
q X*C

10 X*
11 !+÷
12 1-!
11 X*T
1, X/Y
15 IF X .T. . S?'" Z TO 2. FI•F SET Z TO 1. (NOTE -

.(GF. :AN.; RAErT F THAN n ov OiTAL TO)
16 Tr X .IF. Y, SE- "'O 2. FISF SVT Z TO 1.
17 tnA( V!)
IP* X-4'AN -,;r" pr1tL" IF "'r OfP I 'INAL SCOPE WTTH THE MEAN

SUP`DAC'rD vO. IT. "li, MEAN IS 'PrTID "'? THE DES FILE.
1Q* X/(SD P Yi * IV!DF =Y "HP ITANrA. T)EVTATI!N.



( P-STAT VERSION 52.5) PAGE 68

20 SIN (X)
21 COS(X)
22 ATAN(X)
23 X**Y
214 C**X
2!. ABSOLUTE VALUE OF X
26 IF X = CONSTANT 2,3,4,5, OR 6, SET Z TO C (I.E.,

CONSTANT 1). IF NOT, SIT 7 TO X. IF THERE ARE NOT
CONSTANTS 2-6, REPEAT THE LAST ONE THROt1Gli THV SIXTH
POSITION.

27* IF X oGE. XMZAN, THEN Z=2. ELSE Z=.
28* (X-XMEAN)/XSD. CONVERT TO A STANDARDIZED FORM.
29 IF X .GE. C, Z=1. IF X .LF. -C, Z=I. ELF? Z=2.

HERE, IF THE XOS ARE NORMAL WITH MrAN C, VARIANCW
1, THE USE OF 0.43 AS THE CONSTANT WILL SEPARATE
THE SCORES INTO 3 ROUGHLY EQUAL GROUPS.

30 IF X .LE. C(1), Z=1. THEN, IF X .LE. C(2), Z=2.,
AND SO FORTH THROUGH 6. AS IN OPERATION 26,
REPEAT TH! LAST CONSTANT, IF NFCESSARY, UNTIL THE SIXTH
CONSTANT IS FILLED. IF GREATEP THAN ALL
OF THEM, SET Z TO MISSING. THIS IS USEFUL IN SFT-
TING UP GROUPS FOP THE FBYQ PROGRAM.

31 IF X IS MISSING, Z=C. ELS? Z=X.
32 IF C(1) .LE. X .AND. X .LF. C(2), SET Z TO Y. ELSE

SET Z MISSING. THIS IS USED TO CHECK PANGES ON
DATA.

33 IF (AS TN 32) X IS BETWFEN C(1) ANT, C(2), SET Z TO
C(3). IF NOT,IF X IS BETWEEN C(4) ANDC(5), SET 7
TO C(6). IF STILL NOT, SET Z TO MISSING.

34 Z=X

SOME EXAMPLES.....

TRCARD 01 1 5

THE ABOVE CARD SAYS... COMPUTE THE SQUARF ROOT OF
VARIABLES 1-5 AND PLAC? THE PESULTS IN LOCATIONS 1-5
(I.E., REPLACIN; THE ORIGINAL VALUES).

TPCARD 11 13 1• 21 31

VARIABt' 31 WILL BF VARIABLE 13 + VARIABLF 21,
VARTABLE 32 WILL BE VAPTIASLF 14 + VARIABLE 22,
VARIAPLE 33 WILL Bv VAPIABL? 1c; + VARIABLr 23.

TCOR, IN-A, OUT-P S

T VALUES OF PAIRED OP COFRELAY'D DATA. THIS TAKES A
DATA 'ILE AND PRODUCVS A SYMMFTRIC OUTPIT MATRIX OF T VALUES
OF DIFFEP'PNCES BE'WEEN SCOPtS IN ALL riIR7 C? COLUMNS CF
THT DATA MATRIX TAKEN IN PAIRS. MISSING DATA IS ALLOWED.
WRWN A SCORW IS FOUND TO Pw MISSING, IT IS NOT USED, AND ANY T
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SCORES INVOLVING TI:AT VARIABLE DO NOT USE THAT ROW OP DATA AT ALL.

VERSION c2 - THE INPUT FILE CAN HAVE UP TO 80 COLUMNS.

IN INPUT DATA FILE NAME.
OUT - NAME OF SYMMPTPIC MATRIX OF T SCORES.

TTFST, TN=A, OqT=9 $

T VALUES OF UNCORRELPTEr DATA. THIS TAKES A DATA
'ILE AND PRODUCFS A SYMMFTRIC OUTPUT MATRIX OF T VALUES.
THE 1, 2 POSITION OF THE OUTPUT MATRIX REPRESENTS
A TEST OF THF SIGNITICANC? OF TH2 DIFFERENCE BETWEEN THE
MEAN O? ALL THE NON-MISSING SCORPS IN COLUMN 1 OF THE INPUT AND
COLUMN 2'S MEAN. THE POSITIONS OF THE SCORES IN COLUMN 2 OF THE
INPUT FTLW COULD RE PFARRANGED IN SOME RANDOM WAY, KEEPING COLUMN 1
TINCHANGFD (EXAMPLE, EXCHANGE 4,2 AND 7,2) AND THE T OF 1,2 WOULD NOT
CHANGE. (IN SUCH A STTUATION, THE OUTPUT OF TCOR WOULD PROBABLY
BE AFFECTED.)

VERSION 52 - THE TNPUT FILE CAN HAVF UP TO 150 COLUMNS.

IN = INPUT DATA FILE.
OUT -- NAME OF OUTPUT T MATRIX. THE DIAGONAL CONTAINS

STANDAPD E3RORS.

VBAR = (I) $

THF 160 P-STAT SYSTM USES A VERTICAL BAR CHARACTER ( A
12/7/8 PUNCH ) IN CROSSTXB TO FORMAT TABLES. THIS OPERATION REPLACES THAT
CHARACTrP WITH THE FIRST CHARkCTEP INSIDE THE PRENS.
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18. CREATING A P-STAT FILE FROM CARDS ( DATA )

DATA = A, NV = 20, DES = D $

THE PURPOSE OF THIS PROGRAM IS 10 READ DATA PUNCHED
ON CARDS AND PRODUCE A P-STAT DATA FILE ON TAPE OR ON DTSK. IF THIS IS
DONE CORRECTLY, IT SHOULD NOT BE NECESSARY TO TOUCH THESV CARDS
AGAIN AS LONG AS THE OPERATIONS THAT ARE TO BE PERFORMED ON THE
DATA ARF WITHIN THE RANGE OF P-STATIS OPERATIONS. A CONSIDERABLE
AMOUNT OF CHECKING AND VALIDATING IS DONE AS THE CARDS APE READ.

IT IS USUALLY COSTLY TO READ THE SAME RAW DATA CARDS THROUGH
THE DATA PROGRAM ON REPEATED RUNS, IF THERE ARE MORE THAN A HUNDRED
OR SO INPUT CARPS, AND IF THE FILE IS GOING TO BE USED ON A NUMBER
OF SEPARATE P-STAT RUNS, SAVING THE FILE ( USING THE SAVE OPERATION )
ON A USERS PERMANENT DATA TAPE IS ADVISABLE. IF THE FILE IS VERY
LARGE ( PERHAPS 2000 BY 150 ), SO THAT THE TIME SPENT USING THE FIND
OPERATION IS SIGNIFICANT, US.!G AN ASSIGN / ATTACH TAPE AS WELL IS A
PRUDENT THING TO DO. A TYPICAL RUN MIGHT )O SOME FPRQUENCIES,
WITH THE TNPUT FILE ON AN ATTACH TAPE AND THE DESCRIPTION FILE OF
IT ON A PERMANENT DATA TAPE ( OR ON CARDS ).

IDENTIFIERS...

DATA=A, NV=20$
THE RESULTING FILE WILL BE NAppr A, AND IT WILL HAVE 20 COLUMNS
(VARIABLES). THESE TWO IDENTIFIERS ARE ALWAYS NFEDE0.

VERSION 52 - NV CANNOT EXCEED 450. FROM 1 TO 50 DATA CARDS PEP
FILE ROW ARE ALLOWED.

DESD,
THIS IS FREQUENTLY USED. D WILL BE A DESCRIPTION FILE,
NV ROWS BY 6 COLUMNS. EACH OF THE ROWS HAS THE MEAN, VARIANCe,
STANDARD DEVIATION, LOWEST SCCFE, HIGHEST SCOPE, AND N
(THE NUMBFR OF NON-MISSING SCORFS) OF THE CORRESPONDING COLUMN
OF THE DATA FILE.

PRINT,
USE OF THIS IDENTIFIER CAUSES EACH DATA CARD TO RE PRINTED
AS IT IS READ IN.

PLUS = 12,
CONSIDER A VARIABLE CODED ZEPO TO NINe, AND ALSO INnS AND PLUS.
I? 'PLUS=12' IS INDTCATwD, ANY VARIABLF PUNCHED 4S A PLUS SIGN
( OR, I? MORE THAN ONT COLUMN, PLUS SIGNS ), WILL Br CONVERTED
BY P-STAT INTO A TWELVE. IF 'PLUS = 33' WEP9 CITFD, THP PLUSES
( SOMF-'IMS CALLED '12' OR ,Y' PUNCHFS ! WOULD BPCOME 33, FTC.

NOTE - 'PLUS' WILL CAUSE SEAPCHINI "F FO01H A 12 PUNCH ( A + ON AN
026 KEYPUNCH ) AND A 12-6-8 PUNCH ( A + ON AN 029 KEYPUNCH ).
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MINUS = 11,
"THIS HANDLFS MINUS SIGNS ( SOMETIMES CALLED '11' PUNCHES OR 'II
PUNCPF5 ). SFE ABOVE DESCRIPTION OF 'PLUS'. WHEN THESE ARE USED,
IT IS OCCASIONALLY NECESSARY TO RECODE ZEROS INTO TENS. THIS CAN
BF DONE TN A SUBSEQUENT STEP USING, FOR EXAMPLE,
( POP ( 1-20), Tv .X. EQ 0 SFT .X. TO 10 )

TAPE = 91,
THIS INDICATES THAT THF CARDS ARE NOT INCLUDED IN THE USUAL INPUT
CAPD DECK, BUT ARE INSTEAD VN TAPE 91, AS 80 CHARACTER RECORDS.
NUMPVRS 91-95 ARE NOT USED BY PSTAT. A USER, ON PRINCETON'S 360,
WOULD NEED TO SUPPLY T1E 'DD' CARD DESCRIBING TAPE 91 ( IF THIS
OPTION WERE USeD ). SEE THE SECTION 'JCL FOR REFERENCING TAPES
ON TFF 10fnt.

EPRTNT= 4AXIMUM NUMB'R OF ERRORS TO BE PRINTED.
I? THIS IS OMITTED, THE FTRST 100 BAD SCORES WILL BE PRINTED,
BUT NO MORE. THIS IS SO A PEPEATED ERROR, ONE THAT IS
WRONG ON EVERY CASE, DOES NOT PRTNT INDEFINITELY.
AN FRPOR IS A SCORE THAT WAS NOT BLANK OR MISSING
BUT WAS STILL SET TO BE MISSING BY THE HIGH, LOW, OR VALID
PUNCHING TESTS (DESCRIBED BELOW)o

EKILL= RAXIMUM NUMBER OF ERRORS PERMITTED AT ALL.
IF OMITTED, THIS IS SET TO NV*10. WHEN EXCEEDED, THE DATA
PROGRAM PRINTS OUT THP SUMMARY OF THE CARDS READ SO FAR,
PUT THEN KILLS THE RUN.

CARDS= UPPER LIMTT ON THE NUIMBFP OP DATA CARDS TO BE READ. IF THIS IS
OMImTFP, THE DATA PROGRAM GENEPATES A DEFAULT VALUE OF
1,O00,O00. 1?, FOR EXAMPLE, 'CARDS = 100' WERE PUNCHED, THE PROGRAM
WOULD READ ONLY T4? FIRST IOC CARDS FROM THE FILE WHERE THE CARDS ARE.
THE PPOGPAM WOULD TFEN PRINT ITS PPPORT AND GO ON TO THE NEXT STEP.

ONE S~fuTD ALWAYS CHrCK OUT ONE'S IABFLS AND FORMATS WITH A SMALL
NUMPR OF INPUT CAPDS BEFORF READING A LARGE AMOUNT OF INPUT CARDS.
NOTr...THF nF'AULT S2""TING OF 1,cOCOoO IMPLIES THAT THE END OF THE
!NP!TT CkRD FILF IS INDICAteD PY.....

1. A '*rND' CAVD T? TRH CAPDS FOLLOW TF '*CARDS' CARD.

2. A '*FNR' CARD ( OF AN FNDFTLF ) IF 'TAPE-' IS BEING USED.
oCADS=' ;Hp,")n. NOT !F USED UNLESS 'TAPF=' IS ALSO USED.

CnNS T!)E P...

DATA-ATO NV=21, n -S=% "PRTNT=C;, vKILT=5•C, TAPE=91, CARDSz35%,
MTINtT5Il 1 $

?TIl 91LE WITL pr Nkoon A•X,.
T'" WTLL HAV'• 71CILIRFS.
p. 1S(rITTO0N ETTr OF AT WILL PF NAmD r.
-i!r rTPgT 30 Tt'PS (VAD PTNCH•, "HIGH OF LOW SCORES) WILL B?

!F re e' rnOFc (CT)Cf!, 7N4 0114 WILL PR KTLLFD.

I
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THE DATA CARDS ARF ON TAPE 91.
350 CARDS WILL BF READ FROM THAT TAPE.
A SCORE PUNCHED AS JUST A MINUS SIGN WILl BECOME AN 11.

THERE ARE SEVERAL TYPES OF CARDS OTHER THAN DATA CARDS
READ BY THE PROGRAM. THEIR USE IS SHOWN BY EXAMPLFS PELOW.
THEY ARrD..

I *?MT THIS HAS THE FORMAT OF THE DATA CARDS.
2 *LAB IF USED, PROVIDES LABELS FOR THE VAPIAPLES.
3 *HIGH IF USED, A CASE FOLLOWS IT IN WHICH EACH PUNCHED

SCORE IS THE HIGHEST PFRMITTFD FOR TH.T VARIABLE.
ANY HIGHEP ARE BAD.

S*LOW IF USED, LIKE *HIGH BUT A LCW RANGE TEST.
5 *MISS IF USED, A DUMMY CASE FOLLOWS IT. LATFR, ANY

SCORES ON REAL DATA THAT MATCH ITS PUNCHING
ARE SET TO MISSING. THE PUNCHING CAN BE
ALPHA-NUMERIC.

6 *CARDS THIS SAYS.. THATS ALL THE CONTROL INFORMPTION.
THIS CARD MUST Br PRESENT.
DATA CARDS 'OLLOW THIS (UNLESS TAPE=N WAS USED).

7 END THIS FOLLOWS PHE LAST ACTUAL DATA CAPD TO THE 'DATA'
PROGRAM AND INDICATES THAT AIL THE DATA CARDS HAVE
BEEN READ. IF CARDS=N WAS USED, *END SHOULD NOT BE USED.
IF TAPF-N WAS USiD, THE IND OF FILE SEFVES AS A *END.

AN EXAMPLE ..........

DATA-A, NV-1O, PRINT $
*FMT ( 1011 )
*CARDS

HFR! ARE THE DATA CARDS, PERHAPS 30 OF THEM.
*END

THIS WILL PRODUCE A FILE WITH If COLUMNS, NAMFD A. 'Hv
DATA CARDS ARE PUNCHED AS DFSCRIBFD IN TH? *FMT CARD (USING
COLUMNS I-IP, PUNCHED AS INTEGFPS, rNE COLUMN PER VARIABLE).
THE *CARDS CARD SAYS,... HERE COMY TH? USERS ACTUAL DATA
CARDS. THERE CAN BE ANY NMRFR OF 7HFM. THP *IND CARD SAYS
THAT IS THE END OF THE DATA.

THE RESULTING FILF A HAS T HF PCWS LABELTED 11 THOU L3C
(IF 30 ROWS) AND THE COLUMNS APE LABELLD Li THRU LIO. IF A
VARIABLE WAS FNTIRELY BLANK (OP WAF MISPUNCHFD, LIKE A LETTVR
TNSTFAD 0? A NUMBER), THA- VARIABLF ?Or THAT CASE IS CONSIDFPFr
BY P-STAT TO BE MISSING.

THE INPUT CAPD7 WILL BF PRINTED BCAUS? 'PRINT' WAS FPCTvIE%.
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AN FXAMP!r ..........

DATA=B, NV=3$
*LAB INPOPT, EXPORT, !ROSS
*FMT ( IPX F10.2, F10.2, F10.2

*CAPDS
HERE ARE THE DATA CARDS, FOE EXAMPLF, 50 OF THEM.

*FND

HVRF, B WILt BE 90 BY 3. THE COLUMVNS APE LABELLED INPORT,
EXPORT, AND GPO. THE POWS ARE IT'LLED El THRU L50. ON THE DATA
CARDS, INPORT IS ?OUNr) IN COLUMNS 11-2r (1O0 MEANS SKIP IA

COLUMNS), EXPORT IN COLUMNS 21-3C, AND GROSS IN CnLUMNS 31-40.
IF IN COL. 11-20 THERF IS NO DFCTMAI POINT PUNCHED, IT WILL
BE ASSUMED TO BE BETWEEN COL. 18 ANt 19. F10.2 MEANS A DECIMAL
POINT TYP! NUMBEP (A FLOATING POINT NUMBER) USING 10 COLUMNS ON
THE CABD, OF WHICH THF RIGHTMOST 2 ARE TFNTHS AND HUNDPETFS
PLACES ( IF NO POINT' WAS EXPLICITLY PUNCHED ).

eTIIS *FMT CARD COULD HAVE BFEN

*EM' ( 1(X 3FP0.? )

A'ATV1, IF A VAPTIA3L ON A CAST TS FNTIPELY PLANK OR IS
MISPUNC4FD, THAT SCOPE IS SFT TO THF MISSING SCOFF.

-----------------------------------------------------------------

NOW, qOMr *LAB EXAMPLFF, AND THE RULES FCP LABELS...

DATA-A, VV=4S
*LAB AGE, HEIGHT, WEIGHT, SX

S..... OD .....

DA"A~k, flV=(I$
*LAP A;'~
"*LABH "IHr
*LAP WFIGH'", X

I.- •flPF CAN PF A5 MANY *LAB CAPrs As ONr NFwDS. EACH MUST START

WIT H *LAB TN COLTIMMS I "0 4.
7.- T APrL CA" R'" 1-0 CHPOACTFFS. TW* " P PS' MUST BF A LETTER.

THEi rrs' (I k'ly) CAN -A *F"7FPF, NUMPEPS, MP A DECTMAL POINT.

A PLANK CANNOT Fi DAPT OP A IABrL.

I.- A COMMA FNDS A LA-71 (PU" IT NO- PAPT OF THY LABtL).
4o- yrnrj !4Y LrAVr 0lrr % COMMA 7F V•I ?TST OF THF CAPi IS PLA!K.

9.- IT YOU no NOT SfflFLT IT.PrLS, THF rV1PA" ;-INPATES THEM
(Li POF VAPIAPIr 1, Ll rO• VAPTIRIF 2, T'rC.).

.- iTTVF *LAB (IN C'ýL 1-t,) CAPri fF CAqDy C?,N PI ANYWHIPP BFTOR?
""f *}I CAPgr CAn". IF -rVVPAL, THEY R.ST P? TOGETHER.

7.- ! 'NV=ýl ANg Tr y"ti mPVE * 'TAB CAFD(S), THFRP MUST THEN 9?
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EXACTLY 20 LABELS.

CONSIDER..........

DATA=A, NV=6$
'LAB AGE, ITEM21, ITrM22, ITEM23, ITEM2!s ITFM25

THIS CAN BE ABBREVIATED BY ..........

*LAB AGE, IT!M*(21,25)

I.- THE STAR FORM OF LABEL CAN GENERATE A NUMBER OF LABELS.
2.- ITS FORM IS ITEM*(NA,NB).
3.- IT WILL GENERATE NB-NA÷I LABELS.
4.- IT, OF COURS?, PLUGS NA IN FOP THE STAR, THEN NA.1, UNTIL

NB HAS BEEN USED.
5.- AFTER THE PLUG-IN, IT STILL MUST BF 1-8 CHARACTERS.

6.- *(-,8) IS FINE. ( HOWEVER, YOP WILL IET LS,L6,L7,ANT) L8.
7.- ITEM&(1,9) IS FIN!.
8.- VLABEL* (C1,11fl) IS WRONG BECAUSE IT WILL BF OVER P CHAPACTERS.
9.- *ITFM(1,3f) IS WRONG. THE STAR MUST BE CN THP RIGHT.
10- *(61,80) IS FINF.
11- *LAB AGE, ITEM*(11,20), HEIGHT, SCORE*(31,4C) IS FINE.

NOW, FORMAT ASPECTS. HOW TO READ ROW LABELS, AND HOW
TO BE SURF ALL THE CARDS OF A ROW ARE TOGETHER. A-TYPE FORMAiT IS
USED FOR THESE PURPOSES.

*FMT ( A6, 10F1.C ) SAYS... USE COL. 1-6 AS A ROW LABEL, FIND
I) VARIABLES IN COLUMNS 7-16.

*FMT ( A5, 75FI.0 / 3()X AS, 2"'E1.C ) SAYS... THFRE ARE 2 DATA
CARDS FOR EACH CASV. USE COL. I-) OF CARD 1 AS THF ROW
LABEL, FIND 75 VARIABLES IN CCL. 6-80 OF CARD 1. THEN,
O CARD 2 FOR THIS CASE, COL. 31-35 MUST MATCH FYACTLY
ALL EARLIER A FIELDS ?OR THE CASE (NAMELY, COL. 1-9 OF
CARD 1).

I.- A-FIFLDS, IF MORE THAN 1, MUST FF THE SAM? WIDTH AS FACH
OTHER.

2.- I? OVER 8 CHARACTERS, ALL FIGHT, B!lT ONLY THE FTIST 9 WTLL
PE USED AS THV ROW LABEL.

3.- THER CAN BE ONLY I A FORMAT FIELD PER INPUT CARD. IT
CAN BF ANYWHFRE ON THE CARD, AND CAN CONSIST OF ANYTHING AT
ALL(THAT CAN BF READ BY THE CARD RADEP). WHEN, FOP FXAMPLE,
"THR p3Rn CASE IS RIAD, THr PPOGRAM TRIPS -0 4AKF A ROW LABEL
OUT OF THE 'A' FIELD. IT SUBSTITUTES 1.1 VOR ANY CHAPACTFP NOT
A LETTER, PERIOD, OR NUMBER AND AL'O SOUFEZFS OUT RLANKS. IF
%LL BLANK OR ALL PERIODS, TT SUPPLTES 'L61'. IF THE L4B'L DOI!S
NOT START WITH A L?TTFP, I! GENYRATES AN INITIAL 'L'. THUS,
03A *P# BECOMES 'LIA.P'. ALSC 112145678' PFCCMFS 't?3'45678'.

4.- IT CARDS ARE OUT O? ORDER (TIP, TN THE ABOVr, CArD I CCL.
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1-5 IS NOT THF SAME AS CARD 2 CCL. 31-35) THE PROGRAM
GRTTMILES, THROWS OUT ALL PUT THE LAST READ CARD OF THAT ROW
AND TRIES AGAIN WITH THAT (LAST) CARD AS THE FIRST O A NEW ROW.

5.- IF IT FAILS 5 TIMES WITHOUT ANY SUCCESS, IT GIVES UP.
6.- *WPT ( A6, F1'.2 /

*PMT 10X A6, P3.1 ) IS FINE.

COLMNS 5-80 CAN BE USFD FOP THE FORMAT TEXT.
IF THF ?OPMAT TFXT DOES NOT PIT IN COLUMN 5-80 OF THE FIRST
*FMT CARD, ANOTHER *EMT CARD FOLLOWS, AND SO ON.

HOW TO BE SURE THE CARDS OF A ROW ARE REALLY IN THE RIGHT
nRnER...

*FMT ( AS, 1X 1OF1.1 / AS, IX 3F1.C )

HFE, THE A-CHECK CAN BE GOOD EVEN THOUGH THE 2 CARDS FOR
"THIS ROW WERE SWAPPED. SUPPOSE COL. 6 ON CArD 1 CONTAINS THE
CHARACTrp 1, COL. 6 ON CARD 2 CONTAINS TFE CHARACTER 2. THEN...

*FMT ( Ac, *1*, 1VF1.O / AS, *2*, 3F1.0 )

WH•REVR 2 STARS APPEAR WITH BLANK OR NCN BLANK CHARACTERS
3ETWEF'N THFM, IT MEANS THE CONTENTS OF THE INDICATED COLUMNS
OF THE DATA CARDS SHOULD EYACTLY DUPLICATE WHAT IS BETWEEN
THE STARS.

*FMT ( *TIR*, Al, F2.n, *?ELffJB* / *2W*, A10 )

UEpr, COL 1-2 OF CARD 1 ( OF A CASE ) MUST BE IR, COL 15-20 MUST BE
RELHUB, AND COL 1-2 -F CARD 2 MUST PE 2W.

*YMT ( * *, 9X 3*KZ* / AS, 20F1.0, 55* * )

HrPt', COL. 1 O CARn I MUST BE PLANK, CCL. 11-16 MUST BE
KZKZK? (NOTE, 3 USES OF KZ), AND CC7. 26-80 OF CARD 2 MUST BF BLANK.

I.- THE ONLY KrYPUNCHABLE CHARACTER THAT CANNOT BE BrTWEEN
2 STARS IS A STAP.

2.- S•'AP FFT.DS CAN F! USED WITHOUT RFSTRTCTION.
3.- IF A CHECK 'AILF, THE PROGPAM GRUMBLES, THFOWS OUT ALL RUT

THr LAST "EAD CARD OF THAT ROW, AND TRIES AGAIN WITH THAT (LAST)
CARD AS TH! FIRST OF A NFW POW. AGAIN, 5 QUICK ERRORS LOSES
I'HE qAMF.
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OTHER FPATURES.......... -X AND T.

*?M,' ( A6, -X 1.0 )

COL. 1-6 ARE A LABEL, -X SAYS MOVE BACK 1 COLUMN, .0 THF
F1.0 CAN READ COL. 6 ALSO.

I.- THE FOLLOWING ARE ALL LEGAL. -X, -7X, -6nX, AS LONG AS
YOU DO NOT MOVE OP? THE CARD. ( A10, -20X... IS A LCSF?.
SO IS ( A1C, 80X...

*FMT ( A6, T80, F1.0, T6, F1.0, T80, *7*

TN MEANS... SET THE POINTER SO THAT THE NEXT COLUMN USED
IS COLqMN N. HERE THE LABEL IS IN CCL. 1-6, THF FIRST VARIABLF
IS READ FROM COL. 80, THE SECOND FRCM COL. 6 (AGAIN). THEN
COL. 80 IS CHECKED OUT AS A 7. THEREFORE, ALL ROWS OF THIS
FILE WILL HAVE A SCORE OF 7 ON VARIABLF 1.

A LARIE EXAMPLE

DATA=A, DES=D, NV=20$
*LAB AGE, *(2,20)
"*FMT ( A6, 4X 15, T31, *12332*, 19F1.0, T71, E10.5 )
*HIGH

A CARD ( ONE, BECAUSP THERE IS ONLY 1 CARD P7R CASE)
*LOW

A CARD
*miss

A CARD
*CARDS

A NUMBER OF DATA CARDS
* END

THgEr ARE 3 FEW THINGS HERE.

*HIGH- AFTR THIS CAPD SHOULD COME A SFT OF DATA (A POW, A
CASE) CORRECTLY SEQUENCED ( A FTELrS AND STAR FIELDS, IF
USED). HOWeVER, THE NON BLANK SCORES ON THIS CASE DEINF THE HIGHEST
ALLOWABLE SCORE ON EACH VARIABLE. WHEN ACTUAL DATA IS PEAD,
ANY SCORES EXCEEDINI I' ARE ST TO MISSING.
I? A SCOThE IS BLANK ON THE *HIGH CASE, THE PROGRAM IGNORES
THE HIGH T'ST ON THAT VARIABLF.

"*LOW- SAME AS *HIGH BUT THE LOW END.

*MISS- AGAIN, MUCH TH'. SAMr, BfU THTS IS PFAD TN 8CA1 FORMAT.

THIS PERMITS MISSING DATA TO BE OTHFP PUNCHIN3S 9FSTDFS BLANK.

I.- FVvN IF *MISS TS USFD, BLANKS STILL D-FTN?4 !SSINt SCOR'r.
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THIS e,*VEF 2 SHOTS 1tT IT.
.-*MISS CAN COME ANYWHERE BEFORE THE *CAprs CARD.

3.- *HIIH AND/OP *L()W M9UST BE AFTE1, THE *FMT CARDS, BECAUSE TH.E
FOM' IS USFD TO READ THEM.

VALIDITY CHFCKING,

CONSIDF)R THE CHARkCTERS 12.73 PFAD IN 5A1 FORMAT FROM A
CARD. WE WTSH TO FE SURF THEY ARE A VALID NUMBER. ASSUMP

THYAPE TN AREA C, nTIFNSIONED 5, AND WP ALSO HAVE THE
FOLl.OWING TABLE LTAB, D)IMENSIONFD 7 PY 9.

+ OP - 200 C07 000
BLANK 125 n56 700
DIGIT 441 408 883
D!CIMAL POINT 99n 300 000

1! O006 CA nOM
OTHER Ono n0n 100
RESULT 124 342 ?52

W7 11Sf T9E FOLLOWING FORTPANISH CODE...

LrOL =1

CALL PSNVAL ( C (I) , LRCW)
r PSNVAL SFTS LPOW TO 1 IF C(T) IS A + OF A -. To 2 IF ITS

C A BLANK, ? IF ITS A DIGIT, 4 IF A DECIMAL POINT,
C 5 T? AN F, ANY) 6 IF OTHER.

LCOL =LTAP ( L'POW, LCOI)
Ir ( LCOL ) PRROR, FRROR, 5m~

~"CONTINUE
C WE APE DONE. NOW All rFPVNDS ON WHAT COLUMN WE
C E'TNISHB" IVITq.

LTIYPr LTAR ( 7, NCOL)
10 TO ( LANKS, EPRPO, T1TGP, F TYPE, ? TYPF 1,* LTYPE

THIS OpOCrDy1PE CiirCKSq VALID) CHAPACTFPS IN PPAl Fl'RM BEFOR?
THEY AP' CnNVFPTEn~. Or COURSE, I.T TAKES TIME To rO THIS.

STPAIHT-rWApD prA!DIN' IN ONE TES" TOOK 3? SEECCNDS. THIS
PPOGPA!' WIT"' CRVCKTNr~ TOOK r) FFCCNDF.

IT qLO1JLD PF NO"FT7 -HAT PSNVAI ( CM THE 7094 ) WAS
A 5 INST-,jTT¶OV r~p nROGRAM ( ZAC, LnQ*, CAQ, SLW*, TRA).
WHFN THIS ý(TIVIT Y ý'AS TY Crupr FOr N!A, THF TrST PUNt TOOK 9C SECONDS.

No"'r -flAT ALL -F1r -'OLlUlNr, FAIT ...
12.97
12.K')

1 .71
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1q. DATA MODIFICATION AND GENFRATICN USING FOR/IT/SET/SFEX

FOR, IF, SET, SETI STATEMENTS.

THESE STATEMENTS PERMIT ONE TC...

GENERATE NEW VARIABLES (I.E., COLUMNS) IN THE FILE.
MODIFY EXISTING VARIABLES.
GENERATE AND/OR MODIFY VARIABLES, CONTINGFNT UPON THE

RELATIONSHIPS OF VALUES IN THE ROW.
DELETE ROWS, QUIT THE OPERATION, OR QUIT THE ENTIRE

RUN, ALSO CONTINGENT UPON THE DATA IN A GIVEN ROW.
WEIGHT ROWS (USE CERTAIN ROWS MORE THAN 0?F'I)e

ALL THIS TAKES ADVANTAGE OF THE FACT THAT EACH POW IS PROCESSED
S7PARATVILYo

AN IF STATEMENT MUST BEGIN WITH FOP, TE, SET, OR SETX. THERE
CAN BE UP TO THREE MAIN SECTIONS.

1. 'PORI DEFINES A SERIES OF TARIABLES, EACH OF WHICH IS
USED, IN TURN, BY THE PEST CE THE STATEMENT. IT IS
SOMEWHAT LIKE A DO LOOP. IF A tFOR' LIST IS USED,
TT MUST BE THF FIPST THING IN THE STATEMFNm.

2. A LOGICAL TFST (OR A SERIFS OF TESTS) YIELDS A RESULT FOP
EACH POW WHICH IS EITHER TRUE, FALSE, OR MISSING ( IF SCME OF
THE TESTED DATA IS MISSING ) THIS PART BEGINS
WITH 'IF'. THE 'IFI SECTION CAN FOLlOW A 'FOR' SECTION,
1" CAN BE THE FIRST SECTICN ( WHEN 'FOP' IS NOT USED ),
OR IT CAN BE OMITTED.

3. A CONSEQUENCE SECTION IS INDICATED BY 'SET', 'SETX', 'DELETE',
'RETAIN', 'QUITEIE'E, 'QUITOP', AND 'QUITRUN'. 'FOR' AND/OR
IFT' ARE OPTIONAL, BUT THERF MUST ALWAYS rE A CONSEQUFNT.

THUS, THE FOLLOWING FOUR SFQUFNCES ARE POSSIBLE .....

1. FOR IT CONSEQUFNCE(S)
2. 'OR CoNSFQUENCF (S)
1. rI CONSEQUENCE (S)
4. CONSEQoUNCF (S)
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CONSI!PR A FILr NAMFO A, 8 ROWS BY 5 COLUMNS, FOR REFERENCE
IN t¶R EAMMPLFS RFLOW. (MTSSING DATA IS PRINTED AS X )

POSI"'TON 1 2 3 4 5
LABEI AlW SEX TFSTAA TESTBR TESTCC

SLil 11. 1. 82. 87. x
2 L2 16. 2. 93. 10". 88.
3 L- 17. X 77. 73. 68.
4 T714 16. 1* X 88. 77.
9 LS 1q. 1. 9O. 93. 91.
6 L0; 14. 2. 82. 100. 90.
7 L7 X 2. 83. 9q. B.
8 L8 16. 2. X x X

* FOR *

$FOP,, IF TT IS UqFD, MUST BEIIN THE PHRASE. 'FOPI MUST BE FOLLOWED,
TN PAF4N-HESS, BY THE VARIABLES TO BE USED WHEREVER .X. APPFARS.
THE LTST TS JUST ITKF A COLUMN SELFCTION lIST, IN OTHER WORDS,
(AGE-`) MANS ALL VARTAPLFS FROM THF ONE 1APELLED AGE THROUGH THE
FIFTH VAPIRABL.

THE FOLLOWING S'ATEMFNT TRANSFOrMS THE NON-MISSING SCORES TN VARIABLES
TFST•, TrSTPP, AND TrSTCC INTO THEIR SQUARE ROOTS.

TV = A ( SET TESTAA TO SORT ( TFSTAA), SET TESTBB TO

SORT ( TESTF9 ), SET TFSTCC -0 SORT ( TFSTCC ) )

TH? VOLLOWING DOES THF SA1F THIN'? rSING K 'FOR' LOOP.

IT = A ( rop ( TrSTAA - TFSTCC ), ST .X. TO SQRT( .X. )

WOTF...A C04PIETF P-STAT STPTFMFNT M"TRT BE...

INTMDS,TN=A (F.r ('"'TAA-T¶ESCC),SET .X. TO SQRT(.X.) ), COP = AC $
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* IF ,

'IF' IS FOLLOWED BY A LOGICAL RELATIONSHIP.
A LOGICAL RPLATIONSHIP BEGINS WITH ON! OF THE FOLLOWING SIX THtNGS ....

1. A SUBSTITUTION, REFERENCING THE CURRENT VARIABLF IN THE
'FORI LIST. THIS HAS THE FORM .X. OR .XJ., WHERr 3 IS AN
INTEGER, WITH OP WITHOUT A SIGN. FOR EXAMPLF,

0 x. . X+3. . I-s. •X5.
2. A VARIABLE, SUCH AS AGE.
3. A CONSTANT, SUCH AS 3.1416, OR 7
4. A POSITION, SUCH AS .C7. .

LATER IN THIS DESCRIPTICN, THE TERM SVCP IS USED TO
INDICATE THAT A SUBSTITUTION (S), A VARIABLE LABEL (V),
A CONSTANT (C), OR A POSITION (P) CAN BE USED. SVP
INDICATES, FOR EXAMPLE, THAT A CONSTANT ( NOTE SVP LACKS
THE C ) IS NOT ALLOWED THERE. THSE APBPVIATIONS OCCUR
IN SCMF OF THE P-STAT DIAGNOSTIC MESSAGES.

5. ANY (LTST)
6. ALL (LIST)

IANYI OR IALL' APE GENERALLY NOT USED WHEN I'OR' TS USED.

THE LIST, IN 'ANY' AND 'ALL', IS JUST LIKE THE 'FORP LIST.
ROW AND COLUMN SELICTlCN LISTS START WITH AN 'R' OP A ICO,
TRESE DO NOT.

A LOGICAL OPERATOR MUST COME NEXT. THERE AR! 10 CF THES7...

OPERATOR MEANING FOLLOWED BT

1. G¶ GREATFR THAN SVCP
2. GE GREATFR THAN OR TQUAL TO SVCP
3. EQ EQUAL TO SVCP
4. Nr NOT EQUAL TO SVCP
•. LE LESS THAN OR FOUAL TO SVCP
6. LT LESS THN SVCP
7. MISSING NOTHING
8. GOOD IN OTHR WORDS, NOT MISSING NOTHING
0. OUTRANG! ( SVCP, SVCP

10. TNPANGE ( SVCP, SVCP )

THE FT!ST 6 MUST B! FOLLOWED BY A SVCP (SUPSTIT,1TION, VAPIAPLF,
CONSTANT, OR POSITION). MTSSING ANt GnCD DO NOT NEED ANYTHING ELSE.
OUTPANGW XND INPXANGE ARr ?OLLOW!D tY (SVCP, SVCp), Aq...

( IF AGF INPANGF ( 11, ?n ), ?rTAIN )
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*OF, ANI*

#OR' AND 'AND' CAN 9E USED TO LINK SEVERAL LOGICAL RELATIONSHIPS.

(IF TFSTAA GE 70 OR T!STB8 GE 75 OR TESTCC GE 80 ST...)

(IF AGE GE 14 AND SX FQ I SET .... )

(IF AlF PQ 14 AND SEX EQ I OR TESTAA EQ 77 OR TESTBB tQ 92, DELETE)

THIS LAST PXAMPLE WILL BE TRUE FOR ROW I ( AGE !Q 14 AND SEX EQ I ),
ROW 3 ( T?STAA FQ 77 ) AND ROW 7 ( TESTBB EQ 92 )

NOTP... 'OR' AND 'AND' CAN BE USED IN THE SANM STATEMENT. IF BOTH ARE
USED, THF 'ANDS' ARE DONE AS IF PARENTHFSES WERE AS FOLLOWS...

A OF ( ! AND C ) OR D

HOWFVER, USE OF PAPENTHESES TC GROUP 'OR' AND 'AND' SECTIONS IS
NOT ALT.OWED.

WVIN OR/AND/ANY/ALL ARE BEING US!D, THE ONLY SENSIBLE
CONSrQt TYNC_ TESTING SHOULD BE TRUE VERSUS MISSINg/FALSE.

CONSTDE .....

( IF AGE EQ 14 AND SEX FQ 1, T.ST TFSTAA TO 1, M.SET TESTAA TO 2,
F.SFT TESTXA TO 3 )

POW 3 WILL 'R FALS7ý FOR THE ABOVE STATEMENT BECAUSE ITS SCORE ON
AGE IS 17 AND NOT 14. HOWVFV ...

( IF Sv toQ 1 ANI AGE FQ 14, FTC. )
WOUID GIV' 4ISSING FOR ROW 3, BFCA9Sr ITS SCORr ON SEX IS MISSING.

THF PPOtRAM TS WPITTEN SO THAT rHF BALANCF (I A SERIES OF 'ANDS'
IS SKIPrFn AS SOON AS ANY PART IS NOT TPUr. THUS, IF THF FIRST PART
IS FATqF AND THE 5,COND PART IS MISSTNG, SAYING THAT TH? 'AND'
SERIS TF NOT TRUF IS VALID, SAYING THAT IT IF FALSE RATHER
THAN TISqING IS SOMFWHAT APBITPARY.
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*CONSEQUENCES

AT LEAST ONE OF THE FOLLOWING MUSI APPEAR.....

S FPT
SF TX
Q!ITTFlLE
QUITOP
QUITTPUN

RPTA IN

THESE CAN BE IMMEDIATELY PFECIDED BY SOME PAFT OF FM'!. FOP EXAMPLE..

S FT
Tr. ST (SET AND T.SIT ARE EFtJTVALFNT)

M.SPET

FNl.SF

FMT.SFT, FTC.

NOT~E - FMT.SFT IS A POSSIBILITY. CONSIDER...

IN =W (SETX GOOD.N TO 0 SWTX TOTAL.N TO 0
(FOR (AA-PP ) IF .X. GOOD, SlET GOOD.N TO GOOD.N +1,

FMT.SFT TOTAL.N TO TOTAL.N + 1
(SETX OCT.GCOD TO GCOD.N /TCTAL.N)
( ST PCT.GOOP TO PC¶.-30OD *lfln

*OUITFTLE, DFLFTF, FTC.

QUITFILE WHEN EXECUTED, "'HE pRoGpA!M is TOLD THAT THE FILE IS DONE.

QUTTOP WHEN FXFCUTED, THE CUPRPNT P-STAT ST'EP ENDS AND
THE, RUN CONTINUES WITH THE NEXT P-STAT STPP.

QUITRUN WHEýN EXECUTED, THAT VINISPES THE RUN.

DLrTE WHEN rXFCUTEýD, THE PCW BEINC WORKED ON TS DLETED, AND
AN"%THrR R')W IS RrAr AND TI'? CHECKTNI AND SO FORTH STARTS
%lL OVP.

RFTAIN IF 'RETAIN' IS THERE AND TS MOT EXECUTED, THF ROW TS DvLETED.
IRFTATIN TS THE SAMF AS IFM.D!!LFTF*.



-- I

( P-STAT VERSION 52.5) PAGE 83

S)i

SETX TS rISED (TNSTEAD OF SET) TO INDICATF THAT A NEW VARIABLE
T5 BEING GENERATED. IT SHOULr APPEAR ONLY ONCE FOR EACH NEW
VArTIABL9'.

THRFF DIFFFR!NT WAYS OF DEFINING THE LABEL ( OR LABELS ) OF TKZ
NEW VARTABLE(S) CAN FOLLOW THE 'SETX. THESE ARF...

1. A DUMMY PEFERENCE, 1 9 WHICH TELLS P-STAT TO GENERATE
A LABFL FOR THE VARIABLE. IF THE NEW VARIABLE WILL GO IN
Al THE 'WWLFTH COLUMN, THE GENERATED LABEL WILL BE 'L12'.
IN EFFECT, THE * SAYS... MAKE A LABEL AND PUT THIS NEW
VARIABLE IN A POSITION ONE TO THE RIGHT OF THE CURRENTLY
RIGHTMOST COLUMN.

( POR ( 3-5 ), SETX * TO LO13lO (.X.) )

2. THF ACTUAL LABFL FOP THF NEW VARIABLE.

( SETX TOTSCORr TO SUR ( TESTAA, TESTBB, TESTCC ) )

3. A PAIR OF PARENTHESIS WHICH vNCLCSE A PREFIX OR SUFFIX FOR
LABEL GENERATION. THIS CAN ONT-7 BE USED WHrS 'FOR' IS
IN USE, THE NEW LAPEL IS CREATED USING THE LABEL OF THE
CUPRRNT 'FOPI VARIAPT', WITH! TRE PREFIX OR SUFFIX ADDED TO
IT.

( ABC* ) WILL BE A PRFFIY.
( *AC ) WILL PE A SUFFIX.

HERE, THE * SHOWS WHEPE THE OLD LABEL GOES RFtATIVE TO
THE PPrFTX OP SUFFIX.

( FOP ( 3-5 ), SETX (*.L ) TO LOG10 ( .X. ) )

SINCE VARIABLE 3 IS T?.AA, THE NFW LABEL IN POSITION SIX
WILL PF 'TFSTPA.L'. THV SEVENTH VARIABLE WILL BE
'TFSTBB.L', AND SO ON.

NOTF - TRE '1"WLY CPFA"TED LAPEL MUST START WITH A LETTER,
ET C., AND qHOULD NOT DUPLICATE ANY COLUMN LAPEL CURRENTLY
IN THF FILF.

I
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* SET *

FOUR TYPES OF ARUVMFNTS CAN COME AFIEP 'SET' .....

I SUBSTITUTION • X.
2 VARTABLE AGE
3 POSITION .Cln.
4.we THIS INDICATFS WEIGHTING

NOTE THAT A CONSTANT IS NOT ALLOWED. YOU CANNOT SET 7 TO ANYTHING.

THE .W. PERMITS WEIGHTING OF SOM! OF THE ROWS IN A FILE.

IN = A ( IF AGE GI 17 SET We TC 2 )

THIS WOULD CAUSE POW 3 IN THE EXAMPIE FILE A TO B? SENT TWICE TO
THE CURRENT P-STAT OPIRATTON, PROVIDING, OP COURSE, THE POW GETS
SENT %T ALL. ONE MIGHT WEIGHT TT FCR ONE REASON AND THEN DELETE
IT FOR ANOTHEP REASON. ONLY ONE ACTIVE FIL? AT A TIME CAN BE TISING
SET STATEMENTS WITH .W. IN THEM. T'HERP MAY PE .W. USAGFS IN EACH
OF SEVERAL 'IP' PHRASES MODIFYING A FILE, AND PERHAPS SEVEPAL .W.
USAGES TN A SINGLE 'IF' PHRASE. IN THESE EVENTS, THE LARGEST SETTING
OF .W. TS USED AS THE WEIGHTING FACTOR rOR Tr POW PEING WORKED ON.

THE WORD 'TO' MUST FOLLOW THE ARGUMENT ( WHICH FOLLOWED 'SFTI OR
'SETX' ) . TH! FOLLOWING CAN CCMF AFTFR THE 'TO' .....

* 7 9IMPLE STTINGS *

1•. .X.,

P.IAE,

3. 7,

4. *CIO.,

5. .IN., THF POSITION OF THIS FOW IN THE TNPIJT WILF FPrORP ANY
DFLETTNG OR WrIGHTING.

6. ."S'D., THF IUMBED OF ROWS WHICH HAV" ALPFADY SUPVTVEn ALL
THIS, PLUS 1. SINCE W!TG"TIN1 PP'ATS A POW FXACTLY,
?EPEATING A POW DOES NOT TNCRVASF TH .USED. COUNTFP. TI
WvTGHTING IS NO" INVOLVED, .USFD. WILT. PROVTDr SFQUrNCF
NUMNPRING OF NONDrLTrD RCWV. TFERTFEOR, REPEATS IN THE
SRIALIATION INDICATE WVIGHTINV.

U
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7. .M., THIS GENERATES A MISSING SCORE. .M. IS USED BECAUSE H,
BY ITSELF, MIGHT SOMEDAY BF A LABL IN SOMEONEtS FILE.

* ABS, LOG, SORT, ETC. *

1. A'Ss (SVCP) ABSOTI"TF VALUE

2. LOG (SVCP) NATURAL LOG (RASP, E)

3. SOPT (SVCP) SQUARE ROOT

4. LOG1O(SVCP) COMMON LOG (BASF 10)

5. EXP (SVC?) E ** SVCP

6. SIN (SVCP) SNRE

7. COS (SVCP) COITN!

8. ATAN (SVCP) ARCTANGFNT

•*********.,., ********************¶********

* NCOT AND RECODE *

1. NCO"( SVP, C,...,C). NCOT IS A GENEPAL FOPM OF
DICOTINITATION. FOR EXAMPLE, NCOT(AG-, 15). THIS WOULD
GTV? 1 IF A SCORE ON AGE WEPRE 15 OR IFSS, AND 2 IF HOPE THAN U
15. NCOT(AGE,14, 16). IF 14 OR LESS, SET TO 1. IF MORE THAN
i4 ANn NOT 4ORv THAN 16, SF7 TO 2. IF OVER 16, SET TO 3. ANY
NMBER OF CO"TSTANTS IS AIICWID, BUT THVY MUST ASCEND.
THf NCOT PFFIEt'S USUALlY SPART AT 1 AND INCREASE BY 1. IF
SOM? OTHEF STARTTNG VAlUr IS PREFERRED, IT CAN BT INSERTED
AS 7 HP FTRST "mTNG IN THF PAFFNTHESFS...

NCOT('•,AG,1U) G!NEFATFS C AND 1, INSTEAD OF 1 AND 2 (AND
nv COTpSr MISS!NG IF AGF IS "ISSING).

A TTPTCAL TISF MIGHT IF...

IN = A( SE'X CoD7.AG• To NCCT(AGW. 1, ) )

NT• ... NCO"( AGF, 15 CCUL!) F? T9OT1GH? OF AS
NCnT AarG-, "p "Hpo(.O 1H 5 r'Vrp 1r,)

L)

0

010
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2. RECODE ( SVP, 11/13 = 1, 14 = 2, X : 3, M = 4 )

THE SVP IS A SUBSTITUTION OR VARIABLE OR POSITION.
T"HREE THINGS CAN FOLLOW...

1 1/5=1 SCORES OF I THROUGH 5 ARE RECODID TO 1.
6=2 SIXES BECOME TWOS
7=1 SEVENS BECOME ONES
8/10, 12, 14 = 3 FIGHTS THROUGH TENS, ALSO TWELVES

AND FOURTEFNS BECOME THRF7S.

2 M = 3 THIS CONVERTS A MISSING SCOPE INTO A THREE.

M = M THIS WORKS, BUT IS UNNECESSARY. IF NO M= IS
FOUND, A MISSING SCORE SIMPLY REMAINS MISSING.
ONLY ONE M= SHOULD BE USED ( IF ANY ).

3 1 = 4 ALL NON-MISSING SCORES NOT OTHERWISE
DEFINED APE CONSIDERED TO BE FXTRA.
X=4 SAYS CHANGE THEM ALL INTO 4S.
ONLY ONE X= CAN BE USED IN A RECODE.

TF 1= IS NOT USED, NON-REFERENCFD SCORES STAY
AS IS, UNLYSS THE SCORE IS MISSING AND
THEREFORE UNDER THE CONTROL OF M= .

X = M THIS WILL PROBABLY BE USED FREQUENTLY. IT
RECODFS AN EXTRA SCORE TO MISSING.

THE FOLLOWING TWO STATEMENTS DO THE SAME THING ( ASSUMING

POSITIVE SCORrS ON AGP )

NCOT ( AGE, 14 )

RECODE ( AGE, 0 / 14 = 1, X = 2

S10 OPERATTONS ON LISTS C? VAPIABL'S *

1. SUM (LIST) THIS AnrS UP THE VALUPS, IN THIS ROW, ON THE
VARIABLES IN THr LIST.
S!IM(I-100) ArDS TH7 FIRST 100 VkRIABLES.
IF ANY APE MISSING, THE SUM IS MISSING.
THESE LISTS HAVF TH? SAM! RULES AS 'FOP# LISTS.

2. SUM.A (LIST) THIS ADDS 'HE NON-MISSING SCOPFS.
THr LETTrP A IMPLIES USAGE OF AVAILABLE 3ATA.

3. MTAN (LIST) THr MEAN SCORE
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4I. M?,AN.A (LIST)

5. M4AX (LIST) THE LARGEST VALUF

6. MAX .A (LITS T)

7. MTN~ (LIST) -THE SMALLFST VALUE

S. MTN.A (LTST)

9. FDEV (ITST) THF STAiNDARD DVIATICN

10. ST)EV. (LIST)

* SIMPLE ARITHMETIC IS POSSIBLE

1. SVCP +~ SVCP

2. SVCP -SVCP

3. 9VCP *SVCP

l. .SVCP /SVC?

C;. SVCP **SVCP

EXA4PLES

CONS~TnER.....

IN = A (IF AGE G" 1ý, DE!LTE )

A P-13TAT SYSTF% ROUTINE, AS WACH R(rW 1S RAD, LOOKS FIRST
AT THE SCORP IN THAT POW ON THE VARIABLE LABELED AG?. IF THAT
SCOPE IS GPIATER '"RAN Ov FQUAL TC (Gr) 19, THE RELATIONSHIP IS
TPUE, AND IS TRUE FOR ROWS 2, 3, 4I, S, AND 8 0F THE ABOVE EXAMPLE
EITLE. tmHEPEFOVE, TH0S'7 ROWS WOULT FE D!LETED. THr COMPLEF!'
OPEPATTON PITGH"r 13F..

FCA N, IN = '4 ( I F ArE jr I', DvLETE) , DES = A .1).,
CUT = A15 t

ASSorJ~ THjr SCOP.F5 ON VARIALr ¶ES!c'CC AP? -ALL TEN '000 FIGH. THEN

IN =A (Sr" TFITCC mO TTSTCC - le

Wr'UrL!' ~r*JP'r:)CT 11 FF.l LACPI 400;-MTFSTNG FCOPE IN VARIABLF *TFSTCC* .
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TN = A (SETX MAXTEST TO MAX ( TESTAA - T'STCC ))

SETX (SET AN FXTRA VARIABLE) GENERATES A NEW VARIABLF, MAXTEST,
WHICH IS, IN THIS EXAMPLE, THE MAXIMUM OF THE SCORES ON TESTAA
THROUGH TESTCCo EACH ROW OF THE FILE, AS IT IS READ FROM
WHEREVER IT IS (DISK, TAPE, ETC), WOULD hAVE THE ABOVE IVALUATION
DONE UPON ITS SCORPS ON TESTAA, TESTBB, AND IESTCC.

NOTE... THE SYMBOL '-1 INDICATES MItJS IN ARITHMETIC SITUATIONS,
AND INDICATES A RANGE IN LISTS.

PUTTING T. BEFORE A CONSEQUENCE MEANS...EXECUTE THE CONSEQUENCE
ONLY IF THE RESULT OF THE $IF' SECTION IS TRUE. F. STANDS FOR
PALS?, M. FOR MISSING, TM. FOR EITHER TRUE OR MISSING, ETC.
AS SHOWN ABOVE, A CONSEQUENCE WITH NO SUCH LETTERS PRECEDING IT IS
EXECUTED I? TRUE. IN OTHER 4ORDS, 1T.DELETE9 AND 'DELET'I A.RE
EQUTVALENT.

IN = A ( IF AGE GE 15, T.SETX NVWAGE TO 1, A.SET NWFAGE TO 2,
F. SET NEWAGE TO 3 )

HERE, A NEW VAPIABLE NAMED NEWAGE IS BEING GENERATED. ROWS 2,
3, 4, 5, AND 8 WILL HAVE A SCORE OF I ON IT BECAUSE, FOR THOSE
ROWS, THE (IF AGE G'.? 15) RELATIONSHIP IS TRUe. ROW 7 WILL BE 2,
AND ROWS I AND 6 WIL! BE 3 ON THE NEW VARIABLE.

NOTE- WHEN A NEW VARIABLE IS BEING DFFINED, 'SETX' MUST BE USED.
HOWEVER, ONE SUCH 'SETX' rEFINES THE VARIABLE. SUBSEQUENT
REFERENCES SHOULD USE 'SET' .

IF A STATEMENT HAS 'SETX' IN IT, THAT VARIABLE IS SET TO
MISSING BEFORE THE STATEMENT BEGINS EXECUTION. THUS, IF A
LOGICAL RELATIONSHIP CAUSES THE EXECUTION OF THE 'SFTX' PART
TO BE BYPASSED, THE NEW VARIABLE IS THERE FOR THAT ROW, AND
ITS VALUE IS MISSING.

IN = A ( SETX * TO .C4. + .C5. )

THIS IENFRATFS A NEW VARIABLE, WHICH WILL BE THE SIXTH COLUMN OF
THE FILE BECAUSE FILE 'A', IN THIS EXAMPLE, ALPEADY HAS FIVE COLUMNS.
THE NPW VARIABLE, LABELLED IL61, WILL BE THE SUM OF COLUMNS 4 AND 5.
HOWEVjp, TIP THE VALUE IN COLUMN 4 OP COLUMN r IS MISSING, THE NEW
VARIABLE, TN COLUMN 6, WILL ALSO BE SET TO MISSING.

IN z A ( FOR (3-5) SET .f. TO SCRT(.X.) )

HERI, FOR (3-5) DTFINrS A LOOP, INVOLVING THE SCOR!S OF VARIABKES
(I.E., COLUMNS) 3, 4, AND 5. THE R7ST OF THE STATEMENT IS EXFCUTED
3 TIMES, ONC- WITH THE SCORE ON VARIABLE 3 INSFRTFr WHREVER .X.
IS FOUND, THEN WITH TPE SCORE ON VARIABLE 4, AND FINALLY WITH THE
SCOPE ON VARIABLE 5 USED. IN THIS EXAMPLF THF RESULTTNG VXR!APLrS
3-5 VOU'D BE THT SOUARE ROOTS OF THE nPITINAL SCORES ON 1-5.
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IN = A ( FOR ( 3-5 ), SETX * T0 SORT ( .X. ) )

HERE, NFW VARIABLES 6-8 ARE CREATID. VARIABLE 6 IS THE SQUARE
ROOT OF VARIABLE 3, ETC. FILE 'A' HAS 5 COLUMNS, THEREFORE THE 'SETX',
WHEN THE 'FOR$ INVOLVES THREE VARIABLES, WILL GENERATE VARIABLES 6, 7
AND P. THEY WILL HAVE COLUMN LAbrLS lL6', 'L70, AND 'L8'.

IN = A ( FOR(3-5), SETX ( *.R ) TO SQRT( .X.) )

THE ABOVE SUPPLIES SETTER LABELS FOP THE 3 NEW VARIABLES. THE
* (*.P)' INDICATES THAT '.R' SHOULD BE ADDED TO THE ASSOCIATED .1.
VARIABLE'S LABEL A7 A SUFFIX. THUS TESTAA.R, TESTBB.R, AND TESTCC.R
WILL BE PRODUCED. S04F EXAMPLES WILL DESCRIBE THIS FFATUPE.
ASSUME THAT 'AGE' Ig THE LABEL OF THE *X, VARIABLE.

(*.SORT) GENERATFS AG?.SQRT
('30RT.*) 1ENFRA T ES SQRT.AGF
( *3 ) GENFPATFS AGV3
(.... X) GENERATES AGE....X
(3* F?.ILS 3AGF IS NOT A VALID LABEL

(ARCPEF*) GENERATES ABCDEFGE (NOTF THE LOSS OF 'A' IN 'AGE')

NOTE- THE WORD COTLUMN RFFRS 70 A POSITION IN A FILE. IT HPS
NOTHING TO DO WITH THE IDEA O A COLUMN IN A PUNCHED CARD.

IN = A( FOR( 1-U), SETX N-'JVAR TO SQRT ( .X. ) )

THE ABOVE IS WPONG. ONE CANNOT CPEATE TWC NEW VARIABLES, EACH LABELLED
'NEWVAP'. FO? TFAT MA•TTEP, A NEWLY DEFINED LABEL MUST BE DIFFERENT
FROM ANY LABEL, OPIrTNAL OR ALSO NFW, THAT IS CURRENTLY IN THE FILE.

TN = A ( FOR (4--;) SET .X-1. -O .X. - 1 )

FOR ROW 2, FOR EXAMPLE, TESTAA BFCCMES 99 AND TFSTBB BECOMES 87.
.X-1. RE"?RS TO mHP SCORE ON THF VAPTIBI• BEWORE THE CURRNT 'FOR'
VARTABLE. .X. - 1 prTFrS TO THr SCOPE MINUS I ON THE CURRENT 'FORI'
VARIAB1 •'.

IN = A ( vOR (1-5) SFTX * TO tIOG ( .•.

THIS mENErArS 5 NrW VARIA9L7 IN PCSITIONS 6 TO 10 ( LABELED
L6, 17, FmC.). VAlAIALF • WTIL Sr •{HE 10 OF VARIABIE 1, 7 OF 2, ETC.

TN = A ( FrP(4-•) IF .X. T.T .X-1., FP.DEEL TF )

"HIS ?FTA'NS ONLY -POSv ROWS rOp WHICH THr SCOPES ON VAPIABLFS

3, 4, ANn 5 -PE DECPASING ( I.E., 4 IT 3 AND S IT Li ). POW 3 WOULD B?
""HE 141Y POW prITNr. NOTE - VISE Or OPErAINI' INSTEAD OF 'FM.DvLPTF'
WOULn rIVE 'r~ 'ý~ "7ILT1.

TI1 = A ( O ( 1+ ) SF" .X. Tr) •0P' (.F.) )

TH1Z q'-c ALL '"• VAL11q IN FILF A TO THFIP ')tUARE RCCTS.

I+
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TN = A(IF ANY(3-5) MISSING, DELETE)

HERE, IF A ROWS SCORE ON ANY OF VARIARLES 3, 4, OF S IS MISSING,
THE ROW IS DELETED. ANOTHER WAY OF DOING THIS IS...

IN = A( FOP(3-5) IF .X. MISSING, DELETE)

ROWS 2, 3, 5-7 WOULD STIRVIVE. THE REST HAVE AT LEAST ONP MISSING
SCORE ON VARIABLE 3, 4, OR 5.

NOTE- FILE 'A' ITSELF IS NOT AFFECTED BY D!LTING ROWS. THF
CURRENT OPERATION SIMPLY GETS A READING OF 'A' WITHOUT
CERTAIN OF ITS ROWS,

IN = A(SRTX COUNT TO C.) ( FOP(TESTAA - TFSTCC) IF .X. GOOD
SET COUNT TO COUNT + 1)

THIS IENERATES A NFW VARIABLE, COUNT, WHICH WILL HAVE THE NUMBER
OF GOOD (I. E., NON-MISSING) SCORES CN VARIABLES 3-5. THE VALUES
FOR COUNT COULD THEREFORE RANGE FPCM ZFRO TO THREE.

IN = A ( SETX UNIT TO 1 )

THIS GFNEPATES A VFCTOR OF ONES AS SHE SIXTH COLUMN OF THE FILF.

INCIDENTALLY, WORDS AND NUMBERS ( OR WORDS AND WORDS ) SHOULD NOT BE
RUN TOGETHER. IN PARTICULAR, COLUMN 80 ON ONE CARD AND COLUMN ONE GN
THE N!XT CARD ARE TREATED AS IF THEY RAN TOGETHER.

IN = A ( SETXUNIT TOl

T-HIS CAUSES ALL KINDS OF PROBLEMS. ALL OF THE CHARACTERS IN 'SETXUNIT'
ARE LEGAL IN A NAME. THEPEFORF, ALL EIGHT CHARACTERS WIll BE TREATED
AS A SINGLE NAME. THE USER SHOULr USE BLANKS FREELY, EXCEPT WITHIN A
NAME OR A NUMBER. 'SE TX' IS A LOSER. CONSTANTS CAN BE, FOR FXAMPLE,
7 OR 7. OR 7.0, BUT '1.3571 SHOUIr NOT BE '1.3 57'.

COMMAS BETWEEN SECTICNS, THAT IS, AFTER THE 'POP' PART, OR AFTFR THE
'IF' PART, OR AFTER FACH CONSrQUFNCT, ARE OPTICNAL.
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•COLrj]kN / IE TN"'EPACTICN .

THE USF9 MUST B? CARF•IYL HERF.

AS NOTED ABOVe, THr OUTPUT OF ONE PHRASE IS THE INPUT TO THE NEXT.

IN = A (C 1-3) (IF TESTCC LE 79, TN.DPLETE) ... WOULD BE AN
ERROR, BCAUSF oTFSTCC° IS VARIABLr 5 AND THF (C 1-3) DISCARDED ALL
COLTUMNS EXCVPT COLUMNS 1-3. THIREFORE, WHeN THE °IF' STATEMENT
WAS FXECUTED, THERE WAS NO LCNGFR ANY VARIABLE WITH THE LABEL
'TSTCC'.

IN = A( IF TESTCC LE 79, TM.DFLETE ) (C 1-3) ... WORKS, BECAUSE
THE TRUNCATTON TO COLUMNS 1-3 OCCURRFD AFTER THE SCORE ON TFSTCC
WAS EXAMINED.

.i.. ........ eo••. g .o. .o tog

. ROW / IF INTrRACTION

"TRE P-STAT SYSTEM HANDLES THIS PPCBLFM INTERNALLY.

TN = A ( IF S7X EQ 1 RETAIN ) ( P L2+ )

I? "HF 'IF' PHRASE WERE EXECUTED FIRST, THE FIRST ROW WOULD
SURVIV7 THE 'IF' A4D BE PEJFCTEr BY THE 'P' PHRASE. THEN ROW 2,
LABEtLD 'L2O, WOULD Pv REJECTED BY THE 'IF' PHRASE AND NEVER GET
TO THE 'R' PHRASE. THUS '"RE 'P' PHRASE WOULD KEEP REJECTING ROWS
4 AND 9 BECAUSE IT HAS NOT YET SEEN POW 'L2'.

THAT IS WHY THE SYSTEM AUTOMATICALLY DOES THE ROW PHRASE FTRST.
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20. MACROS OF P-STAT OPERATIONS

A MACRO IS A SERIES OF P-STAT STATEMENTS T'HAT, TAKEN TOGETHER,
MAKE UP A SUBROUTINE OF P-STAT STATEMENTS. IT I" GIVEN A NAM?
AND, LATER IN TUE RUN, WHEN THE NAM? IS USED AS A P-STAT OPERATION,
THE ENTIRE SERIES IS EXECUTED.

FOR EXAMPLE, FILE A HAS SOME tJMBEP OF RCWS AND 31 COLUMNS.
THE FIRST 30 COLUMNS ARE SCORES ON A 30 ITEM TEST, THE LAST VARIABLE
IS LABELLED CLASS. FRESHMEN HAVE SCORES OF 1 ON CLASS, SOPHOMORES
AR7 2, JUNIORS ARE 3, AND SENIORS APE 4. ON! MIGHT WISH TO DO A
CORIELATION, FACTOR ANALYSIS, ROTATION, PRINT SEQUENCE ON THE FIRST
30 VARIABLES A NUMBER OF TIMES, CNCE FOR ALL ROWS OF A, AND ONCE
FOR EACH CLASS. THIS CAN BE DONE BY DEFINING THE SEQOUENCF ( THE
MACRO ITSELF ) AND THEN CALLING IT FIVE TIMES.

(IT MAY BE 4ELPFUL TO READ THE DESCRIPTIONS OF THV OPERATIONS
USED IN THESE EXAMPLE MACROS. THE TABLE OF CONTENTS AT THE END
O' THIS MANUAL HAS THEIR PAGE NUFBr•{S.)

* SOME EXAMPLES *

THESE SIX LINES DIPINE THE MACPC...

MACRO, PAC = DATA/VEAC $
INTCDS, IN=DATA, COP = X $
ITFACT, IN = X, SF = C $
ROTATE, IN = C, VF = VFAC $
PRINT = 2 / X / VFAC $
rNDMACPO $

THESE ARE FIVE USES OF IT

FAC = A(C 1-30) / VFALL $
FAC = A( IF CLASS E0 1, PFTAIT ) ( C 1-3n ) / VET $
FAC = A( TF 'ZIASS FQ 2, F-TIN ) ( C 1-30 ) / VFP S
rAC = A( IF CLASS PQ 3, PFTlN ) ( C 1-30 ) / VF $
FAC = A( IF CLASS EQ 4, PETAIN ) ( C 1-30 ) / VF4 $

IN THIS MACRO nEF!NITTON, THFRr WER? TWO DUMMY ARGTJMFNTS, DATA
AND VFAC.

IEACH CALL TO THE MACRO ALSO IIAD TWO ARGUMFNTS. WHEN A MACQO IS
CALLED (THAT IS, USED), THE ORIGINAL DriTNITION IS PETRIFVFD. THEN
"THE CUPRRNT ARGUMTNTS - THOSE USeD IN THE CALL - ARE SUIBSTT"UTED FOR
THE DUMMY ARGUMENTS THAT WERE TISFD IN THE DEFINITTON. IT THr FIRST
USAGE ABOVE, 'A(C 1-3n)' IS PLUGGED WHEREVER T4T NAME 'DATA' WAS
FOUND IN "HP ORIGINAL MACRO ( I.F., IN THE ITTCnS' S-ATE"PNT ).
'VPALL' IS PLUG'vFD WH"FPVFR THE NAME IVFAC' WAq POUND ... IN THE ROTATE
AWD PRIM" STATEMeNTS.
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ANOTHR EXAMPLE-- IF ON7 WISHED TC MERGE 3 FILES SIDEWAYS (IGNORING THE
PACT THAT 'MERGE', USING °MIDDLE=', WOULD DO IT QUICKER) --

MACPO, MERGE3 = A/B/C/D$
MNRGT, L'ET = A, RIGHT = B, OUT = X$
MERGE, LFVT = X, PIGHT = C, OUT = D$
ENDMACRO $

THE NAMES USeD IN THIS MACRO DEFINITION ARE A, B, C, D, AND 1.
ALL EXCEPT X APE DUMMY ARGUMENTS. X IS USED TO IDENTIFY A RESULT
OF A STEP WHICH IS NEEDED AS TNPUT FOR A LATER STEP, ALL WITHIN
THE MACRO. IT IS A LOCAL NAME. WHFN THE MACRO IS USED, ACTUTAL
FILE NAMES WILL REPLACV, A, B, C, AND D. THE LOCAL NAMES ARE CHANGED
ALSO, TO SOMETHING LITK QQQQ12 . FACH TIME A MACRO IS USFD, A NEJ,
HOPEFULLY UNTQUE NAME IS INVENTED FOR FACH DIFFERFNT LOCAL NAME IN
THE MACRO, STARTING WITH 0QQ01. THE FIRST EXAMPLE MACRO,
PAC, HAS TWO LOCAL NAMES, X AND C. TN THE FIFTH USAGE, X WOULD HAVE
APPFAR3D AS QQQ09 . THIS PFRMT"S A USER, WHEN DEFINING A MACRO,
TO USE ANY NAMES (NOT STAPTING WITH QQQQ) THAT HE WISHES,
WITHOUT CrNrLICTING WITH NAI.IFS ACTUALLY IN ORDINARY (ISE.

* GENERAL RULES AND RESTRICTIONS

SOMF PACTS ABOUT MACROS .... VEPSTON 52

ARGUMENTS, WHEN CALLING A MACRO, CAN HAVE QUALIEICATTCN.
DATA CARDS CAN PT DEFINED WITHIN A MACRO AND USED EACH TTME THE

MACRO IS USED.
2n DIFPEReNT MACPOS CAN BE DEFINED IN A RUN.
T!Hr MACRO DEPTNITTONS CAN TOTAL UP TO 2400 CHARACTERS (30

SOLTDLY PUNCHED CARDS). OBVIOUSLY, THIS IS ALSO -HE LIMIT FOR ANY
SINGLr MACRC.

TF A MACRO NAPE IS THF SAMP AS THE NAME Or AN EXISTING P-STAT
OPERATION, SqBSrQtJvNT VISF nF -HF NAMF WILL PEFFR TO THE MACRO.
mOWrVp'P, A WEW D-STk" NAMFS CANNOT FE USED 7CP MACRO NAMES (PURGE,
MAC.THPU, ')O, FNDD)O, MXCRO, FNDMACFC, FND, MACDATA, MAC..D AND DUMP).

A mAcpn CAN CALL AnnTH7" MACPC ( UP TC 10 DEEP - ( UNLIKELY )).
MACROS CAN BF IWSITE A DO LOOP (S7F SrCTTON ON DO LOOPS).
A DO LOOP CAN Qr INSIE A MACRO.
A MACRO CAN HAVE 11O A~GlMFNTS, OP FROM I TO 20.
U0 Tn 30 DIWENT LOCAL NAMES CAN BF USED IN ANY MACRO.
W"FN rXPANDFD, A M4CO CANNOT FXCEFD IrO CHARACTERS.
T!IINGrS TO FF r'pwvD-ftjA1,LT JIYST THF NUMBRF Of TIMFS ANY FILE

NAMr' Tc .rTIONED IN ALL DEFITN)D "ACOS- CANNOT EXCFD 200.
ANY TnCIL NMrS Grq'lvT- IN p qACRO iTSAGE Agr AUTOMATICALLY

P.RGFD W"?N T4AT maCrn TS p IpHqt. ( THESF AtF THE QQQQ NAMES. )
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TYPES OF APISUMF';TS

ANY NAM? (IDENTIFIER, ARGUMENT, OR EVEN OPERATION NAME) IN THE
MACRO DFFINITION CAN BE A DUMMY N-.MT. WHrN UStD, IT CAN -E REPLACED
BY A NAME, A NUMBER, OR A LIST. FOR EXAMPLE,

MACRO, CORFACT = A / B / C $
A, IN = B, COP = X$
ITPACT, IN = X, SF = C$
END4ACRO $

"USAGE MIGHT BE,

COPFACT = INTCDS / A / XAA $
CORFACT = INTMDS / XB / XBR $

THUS THE TYPE OF COPRELATION, COMPLETE DATA OP MISSING DATA, IS
AN OPTTON WHENEVER THAT MACRO IS USED.

A LIST CAN BE USFD, OR A NUMBIR--

MACRO, CORFAC = A/B/C/D/F $
HEAD =D$
A, IN = B, COR = X $
ITFACT, IN = X, SF = C, NFAC = F i
ENDMACRO $

USAGE MIGHT BE

CORFAC = INTCrS / xA / xC / (PFB 68) / s $

IF A LIST, HOWeVER, HAS THE FORM (( LIST )), IT IS PLUGGED
WITHOUT THF (()). CONSIDER .....

MACRO, ILOP = 4 $
DO = AS
(OTHER STATEMeNTS)
ENDD)O $
ENnMACpO $

IR tySv

ILOP ((3/7)) S
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* QOQALIFICATION OF FILF NAMES, BOTH
* WHFN DFFTNEE ANt WHEN CALLED. *

A DIMMY NAME CAN HAVE QUALIFICATION INSTrE THF DEFINITION.
THE UlAAE ARGUMNT CAN ALSO BE Q0TALIFIED. "HE USAGE ARGUMENT WITH
ITS QrJALIWICATTOW IS PLUGGED WHEPF THE DUMMY NAME WAS, SO THAT THE
USAaF OQJALIFICATION IS EXECUTED BEFORE THE DEFINTTION QUALIFICATION.

MACRO MACRO, GLOP = A / B $
DEFINITION SCAN, IN = A( C 3-20), DES = B $

PRINT = 4 / B $
ENDMACRO $

CALL ILOP = Xi( R 1-40 ) / XDES $

RESILTING SCAN, IN = X( P 1-40 ) (C 1-20 ),
OPERATIONS DES = XDES $

PRIN T =4 / XDES $

* DATA CARDS WITHIN A MACRO *

MANY (y,•RATIO'NS 1RSlJIPT DATA CARDS. FOR "YAMPLE,

MACRO, FACI'LOT = A/D
INTCDS, IN = A, COR = $
ITFACT, IN = B, SF = C, NFAC=5 $
ROTATF, IN = C, VF = 1 $
PIO1 = n
ENPMACRO $

J1SAGV' MIGHT pr...

FACPIOT = 7 (C 21-14r) / VFX S
CCCCC

T'HI CCCCC CAPD AND *FND Ck3D AFF DATA CARDS 11SFD '?Y THP
PLOT OprPATTON. IT FlIHOLt BE !'OTFIl THAT THEY OCCUR APTEP THW CALL
OF M1•7 MACRO.

I*, f;oWFVFF, `"9-57 'ATA CAPD5z WFPE TO BF USFD WITHOUT CPANGE EACH
TTIMF THF MACPO WAS CALLFD, T1EY COnThD FF !NCLVIDEn IN 'HE MACRO

L -------
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MACRO, FACPLOT = A / D $
INTCDS, IN = A, COR - B $
ITFACT, IN = B, SF P C $
ROTATE, IN = C, VP = D $
PLOT = D $
MACDATA = 2 $
CCCCC
*END
ENDMACPO $

THP 'MACDATA - N $' SAYS THAT N rATA CARDS FOLLOW. SEVERAL SETS OF
DATA CAN BE INSERTED AT APPROPRIATE PLACES IN A MACPO.

* ((GLOBAL)) USAGE *

IN THE MACRO DEFINITION.

IT IS SOMETIMES NECESSARY TO REFERENCE A LABEL IN A MACRO DEFINITION,
FOR EXAMPLE, 'PBYQ, POW=hGE,....'. HOWEVER, THF MACRO WILL THINK THAT
'AGE$ IS A LOCAL, TEMPORAPY FILE NAME AND WILL GENERAT? A 'QQQQ7o TYPE
NAME FOR IT. THITS IS AVOIDED BY ENCLOSING THE LABEL WITH (())v AS,
'PBYQ, ROW=((AGE)) ,...'.

A FILE NAME, TO BE USED EACH TIME T"HE MACRO EXPANDS, SHOULD B? HANDLED
THE SAME WAY.

• AN EXAMPPF USING *
* NESTED MACROS.

ASSUME THAT DATA VILE 'I' HAS ABOUT 2,00n ROWS ( PATIENTS IN A
DRUG TPATMENT EVALUATION ANALYSIS ) AND THE FOLLOWING COLUMNS.....

1 IMVDTCATN°, THE PF.W'.ATION INVOLVED, 1=DRUG A, 2=DFrJ3 B,
3=DRUG C, 4=DRt'r, D.

2 'AG(•, FROM 21 TO 7n.
3-42 4n PSYCHOLOGICAL VARIABLES, MPASURED JUST BEFORE TREA"MFNT

BEGAN, I OHEF WORDS, WEFK ZERO.
43-82 THF SAMP 40 VARIAFLES PE-4EASURFD AFTER 2 WPKS.
83-122 AIAIN, AFTER LI WFEKS OF TREATMENT.
123-162 AFTER 8 WrFKS.
163-202 A FINAL VALIATICN, AFTFR 12 WFEKS.

WE WISH TO SE TNTFPCORRELATIONS OF rACH SET O' THE VAPIALLRS ( I.E.,
FTVF 40O By 4I0 MATRICES ) FOP EACH OF THF FOUR TRVATMENT DPTIGS SEPAPATFLY,
AND FOP AGES 21-30, 31-50, AND 50-7I SEPARATFLY. THIS TOTALS X 4 U X 3
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OR 60 PRTNTOUTS, FACH k 4( BY 40 MATRIX, AND IT IS DESIRABLE THAT EACH
HEADING INDTCAT? WHTCH MATRIX IS WHICH.

TH? FOLLOWING P-STAT STATEMNTS WOULD BE ONE WAY OF DOING ALL THIS.
NOTE THE UISE OF XHrAD AND SLASHfES. THE PRINTOUT ORDER WILL BE...
DPU(n 1, Anr 21-30, FACH WEEK IN TURN, THEN DRUG 1 STILL, AGE 31-50, EACH
WEEK, ETC.

HEP= ' IOV 20, 1970. FIT.F X DATA. /// )
FIND = $

MACRO, LEVEL2 = H / P $
XHEAD = H, SLASH = 3 $
LEVFL2 = (AG 21-3/ P( IF AGE INRANG( 21,30 R3ETAIN ) $
LEVEL2 = GE - / 3- C ( IF AGE 1NR3NGE( 31350 -RETAIN ) $
LFVEL2 = ( E 1-7) P( IF AGE TNRANGE( 51,70 RETAIN )
ENDMACRO $

MACPO, LEVEL2 = H / P $
XHFAD =H, SLAS- 2
LEVELS WFFK 0 /P( C 1, 2, 3- 42 R$

rVfL3E = ( CU1, A ) / !( 1, 2,TE1 TA82 S)S
LEVFL3 = ( 4)TT K F / P( C 1, 2, 83-122 E 2
LFVELl = ( P(' 3, C ) / 1C I, 2, 123-162 $ 3
LEVELI = ( UG 4, / P( C 1, 2, 163-202 I E
F NDACRO S

MACRO, LFVPL3 =H /Y $
X(HF AD = F $

TNTMDS, IN = C 3+ .COP R $9PPTNT = R $

IFVALI = DR7•UG I, A / ( TF MEICATN F2 1, EETAIN SLEVrLI = ( RRU, 2, F / X( TF MF!)CATN FQ 2, PETAIN S
LFVFLI = ( 9Ul 3, C //)/X( TF MEDTCATN EQ 3, RETAIN S
LEVtlI = ( RUG 4, P //)/V( IF MEDTCATN EQ 4, RETAIN• $

Tý MAY' BE HELPFUL TO NOT! THAT THE• HEADING OF THF rIRST PRINTED
CORPLATION MATRIX WOULD B ..

qOV 2r', 197fl. -TLF X DATA. /DR11r, 1, A / GE 21-30 /WETK 0

I
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21. DO LOOPS OF P-STAT OPERATIONS

A DO LOOP PERMITS A SEQUENC? OF P-STAT STATEMENTS TO BE
L EXECUTED A NUMBER OF TIMES, THE NUMBER OF TIMES DEPENDS ON THE

RANGE OF AN INDEXv WHICH IS DEFINED IN THE DO STATEMENT ITSELF.
EACH TIRE THROUGH, CORFAIN FILE NAMPS AOF CHANGED, DESING THE

CURRENT VALUE OF THE INDEX AS PART CF THE PILE NAME.

A DO LOOP HAS THRFv PARTS...

A DO CAPD. THIS HAS DO AS THE OPERATION NAMr. FOR EXAMPLE...
DO = 1/5 $

THIS CARD, STARTING THE LOOP, DEFINES THE INDEX RANGE. IN TH?
ABOVE EXAMPLE, A LOOP WOULD BE EXECUTED 5 TIMES, WITH THE INDEX
BEING 1, THEN 2, THEN I AND 4 AND 5. AS IN FORTRAN DO STATEMrNTS,
A THIRD INTEGER ( DO = 11 / 30 / 5 $ ) SAYS... USE 11,16,21, AND 26
AS INDICES IN THE 4 PASSES THROUGH THE LOOP. THUS, THE DO CARD
DEFINES AN INITIAL INDEX, A FINAL INDEX, AND PERMITS AN OPTIONAL
STEP SIZE, ST TO I IF THERE WAS NO THIRD INTEGER IN THE DO STATEMENT.

2

VARIOUS P-STAT STATEMENTS. THFSE ARE THE STATEMENTS THAT ARE
LOOPED THROUGH. THERE WILL BE REFPEENCES TO FILES IN SOMF OF THESE
STATEMENTS. EVERY FILE NAME ENDING IN .0 WILL BE CHANGED ( THE NAME,
NOT THE FILE ITSELF ) EACH TIME THROUGH THE LOOP. FILE NAMES NOT ENDING
IN o0 ART' NOT MODIFIED. THE NAME X.0 WOULD BE CHANGED TO X.1 THE
FIRST TIME THROUGH ( ASSUMING THE INDEX STARTED WITH 1 ).

AN ENDDO$ CARD, DEFINING THE END OF TH! LOOP.

WHEN A DO CARD IS POUND, ALL CAFrS BETWEEN THE DO ANL THE
ENDDOS ARt READ AND STORED IN AN AREA THAT CAN HOLD UP TO 1600
CHARACTERS (I.E., THAT IS THE MAXIMUM SIZE OF A DO, 20 FULL CARDS).
THEN THE LOOP IS EXECUTED WITH THE INDEX VALUE PLUCG'D
WH!REVER .C WAS FOUND AT THE fNr OF FILE NAM7. THE STEP SIZE IS
TH'N ADDED TO THP INDEX. IF IT IS NOT OVFP "HE FINAL INDEX VALUE,
THP LOOP IS DON? AGAIN WITH THIS NFW INDEX PLUIGD WHERE .1 WAS IN
THE BEGINNING, AWD 9O ON.

A DO LOOP CANNOT HAVF AVOTHER DO LOOP TNSTDE TT.

DATA CARDS NECESSAY FOR OPERATTCNS WITHIN THE DO MUST BF PLACED
AFTER T91 ?NDDO, ONE SET FOP rACH PASS THPOUIH THE DO, OR ELSE A
CALL TO A MACRO CAN PF MAnE (PACPCS CAN HAVF INTERNAL DATA)
I? THE DATA CARDS ARF THE SAME FACti TTIM THROUGH TRE DO LOOP.
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CONSIDER THIS SIMPLE DO LCOP.

De = 1/30 $
INTCDS, IN = A.0, COR = AIN.0 $
PPINT = 3/AIN., $
ENDDO $

THIS MIGHT BE DONE IF A USER HAD DATA FROM 30 STATES*, ACH
A SEPARAT? FILE ( NAMED &.1, A.2, THROUGH A.30 ), AND HE NEEDED
CORRELATIONS OF THE VARIABLES IN EACH FILE. EXECUTION OF THI1 LOOP
WILY CAUSE 30 CORRELATION MATRICES TO PRINT. ( IF THIS CAUSES TOO
"MANY ACTIVE FILE NAMES POR THE INTFRNAL P-STAT SYSTEM TO MAINTAIN...

PURGI = AIN.0 $
COULD BE PUT AFTER THE PRINT STATEMENT. )

DO lOOPS AND MACROS (SEE SPCTION ON MACROS) CAN INTERACT.

FOR EXAMPLE...

MACRO, DOMAC = A/G/B/C/D$
DO = AS
4rPGE, LEFT = G(C 1-4), RIGHT = B, OUT = C$D$
?NDDO%

Er DMACRO$

THE ABOVE DEPINES THT MACRO. THIS CARD USES THF MACRO...

nOVAC = ((2/6)) / 1.0 / Y.O / Z.O / ((PRINT = Z.%)) $

IF A DO LOOR NFDrfl A FEW DATA CkRDS FOR EACH PASS THROUGH THE
LOOP, AND THE DATA CARrS WFP THE SAME EACH TIME, A MACRO COULD BE
DEFTIND WHICH EXrCITFS THF STEP "FING THE DATA, AND INCLUDES THE DATA
TN THr DFVINT-TON. TH7 'l00 LOOP COULD THEN CA•LL THE MACRO EACH TIME.
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22. JCL FOR REFERENCINI TAPES ON THE 36C,

A RUN USING AN ALREADY CREATED PERMANENT DATA TAPE WOULD BE...

// JOB FTC.
/*SETUP UNIT=TAPE9, ID=(1357,RPAD,KEEP,SL)
// EXEC PSTAT52,P61=1357,NAME61=PILENAM!
//PSTAT.SYSTN DD *

( P-STAT CARDS )

CONSIDER THE '/*SETUPI CARD....

ITAPE92 REQUESTS MOUNTING ON A NTNE-TRACK TAPE DRIVE.

'1357' IS AN EXAMPLE OF A TAPP NUMBER AT PRINCETON. THE
OPERATOR USES THIS INFORMATION TO LOCATE THE PROPER TAPE
ON THE TAPE PACK.

'READ' MEANS THE TAP? WILL BE MOUNTED WITHOUT A RING
( I.E. IT CANNOT BE WRITTEN ON ). SAYING 'WRITE' WOULr

OF COURSE PERMIT WRITING ON THE TAPE DUPING THIS RUN.

'KEEP' IS MIlDLY SUPERFLUOUS BUT SHOULD STILL BF THERE.

'SL' INDICATES THAT THE TAPE HAS AN CS/360 STANDARD TAPE
LABEL. IT IS FOLLY FOR A 360 TAPE NOT TO BE STANDARD
LABELLED.

IN THE '// EXEC' CARD....

IPSTATS2' IS THE NAME OF A CATALOGED PROCEDURE THAT
DEFINES THE P-STAT SCRATCH FILES, ETC., AND BRINGS Tl
THE P-STAT OVERLAY.

'P61' MEANS THAT THIS T1 A PFRPAtFNT DATA TAP? USING
LOGICAL TAPE NUMBER 61.

'13S7' IS A PRINCETCN TAPE NUMBER. IT IS CHECKED AGAINST
THE VOLUn? NUMBER IN THE STANDARD LABEL TO ENSURE THAT
THE COPRFCT TAPE HAS BEEN MOUNTED.

'NAMr6I' SAYS THAT A DATA-SET NAME FOLLOWS, ANn IT IS THE
NA4? OF THF FIRST DATA-SFT ON TAP? 61.

'FILENAMF' IS THF NAM? qTVFN TO THE DATA-SFT WHEN THE
DATA-SET WAS WRITTEN FOR THE FIRST TIMF. THIS OCCURS WHEN
IDISP61=NrW', FOR EXAMPLE, WAS PRESENT. SEE 3ELOW.

AT PRINC7TON, A VOLUrE LABEL, INCLUDING THE PRINCETON
TAPE NqMOER, IS WRITTEN WHEN THE TAPE IS STANDARD
LABELLED. THIS OCCURS WHEN THE TAPE IS ISSUED TO THE
"USEP. WHN THE "APF IS USED TN A P-STAT RUN FOR THE
FIRST T!Mr, A DATA-SFT IS WPTTTFN. THAT DATA-SET HAS A
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LABFL, OP NAME, A DSNAME. WHEN THE TAPE Is USED AGAIN*
CHIRCKIN! TH1AT THE rSNAME IS CORRECT IS A GOOD SOURCE OF
PROTECT"ION.

A DATA-SFT" NAME CAN PEGIN WITH UP To 8 LETTERS AND/OR
NUMPEPS. IT MUST START WITH A IETTE!R. IT CAN BE A
SINGLP NAME, OF S7VERAL NAM-IS, SEPARATED BY PE;-%IODS.

IF THE NA4E HAS PFRIODS IN IT, THe ENTIRE RAME MUST BE
IN QTIOTrS....

FAMF6z' NAME.OF.FILE'

IF A SINGLE NAME IS USED, QUOTES ARE OPTIONAL....

NP.ME61='NFWD)ATA' O

NAME61INFVDATA

A FUN USING A PF~RMANENT DATA TAPE AND AN ASSIGN/ATTACH TAPE
(ASSUME 1-HP PERMANENT DPTA TAPE IS NUMBER 1234 AND IS TO BE
WRTTTEN ON, AND THE ATTACH TAPP IS NUMBER 5555 AND IS ONLY TO
FE PEkD, AND BOTIF ARE 9 TRACK) WCULD BF...

/1JOB FT"C.
/*SF¶IJP UN"'~=TAPE9,ID=(123'4,WRITE,KEEP,SL)
/*SFTrTT !JNTT=TAP?9,ID)=(555)5,READ,KFEP,SL)

/1FXrC PSTAT52,P61=123La,NAME631='PDT.DSNAME',

//PSTAT. SYSIN' DD
(P-FTAT CAPDS)

TH7 CATALOGEP, PROCEDURPS AILCW UP TO 1 PERMANENT DATA TAPES
AND TIP TO C; ASSTGN/AT'rAC" TAPES. THF PTRMANENT TAPES IN TH'9
PPfl"EDt1PF INVOLVP NLUMRERS 61-63 ( SEE OPERATION INEWPDTI ).
TV NUMBRPS 64$-9 NF7D TO PE UJSED, SEPARATE 'DD# CARDS MUST BE
"TSED. Tffr AFSSIN/ATTkCH "*APrS INVOLVE Nt1lmms 51-55. AGAIN,
ýOP-E "AN 9FE USF'D WITH 'PD' CARPS.

ITH7 rAALF10ZD P-(CFTlF MA.KFS USE OF TP:. 'NULLFILE' FACILITY
IN (OS/3r,- 7(71. A,, !4'NTT017D ABOVF, PFRMANFNT TAPES 61-63 AND
AcS IGN/ATAC. TAP"S r1-59ARP ALLOWEB, IF YOU REFERENCE THEM ON
ýH *vXFC' CAPD. 1'P611 1NVCKES T1FAGf OF PFRMANFNT TAPE 61,
VA92' INVnK'--S P!S;r I /.A¶'ACTi' TAPr' c2. THUS, P61l, P62, P63, A51,

A11"Ar, 1~,71 Anr Arr APE KEYWOPIS ON THE PROCEDURE WITH VHICH
A TAP" Jilvr rAN FE AF!YOCTATED.

NO""' - NU'ýP'EVS LTFV r1 ANt' 61 IARF P-STAT NUIMPERS. A PRINCFTON
TIrEr r4l9r" 17KF 1713 TS tY1'ED TO 71-NO THE TAPE IN THr CrMPUTE.R
'rrr. THL' 16C, SYST'EM fl.'APE! ?FIF STANDARD LABEL TO SEE THAT IT
"TS Or'AL -U'CR AT)F ( THF TAPr NTIMPrP IS; PART OP' THEF
ý'N')VD 1-1r"L ). Wi 17131 rSTABITSHES A CORRESPONDEMCE.

wit~ M-ýA P=?ri4 -r~ o;~ IO~ TN THIr FXA4?T.F, IT ACTUALLY lGETS
'" 1713.
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WREN, FOP EXAMPLE, 'P63=0723' IS USED, THE NAMP FOR THE DATA-
SET ON TAPE 0723 MUST ALSO BE SUPPLIED, THIS NAMF WAS
SUPPLIED WHeN THE DATA S!T WAS FIRST PEGUN. 7HTS IS A USEFUL
BIT OP REDUNDANCY. IF 'SEPT69.NJDATA' IS TH! DSNAME ON TAPE
0723 AND YOU CITE TAPE C732 ( ALSO, PFRHAPS, ONE OF YOURS, BUT
NOT WHAT YOU WANT TO BE USING HERE ), THE DSNAMF CHECK KILLS
THE JOB. KEYWORDS NAMF51, NAMe52, NAMP53, NAMNF5a, NAMF55,
NAME61, NAME62, NAMF63 APY PLLOWED. Ir P63 TS USED, NAME63
MUST BE USED WITH IT.

SO FAR, TWO KEYWORDS MUST BF SUPPLIED FOR EACH P-STAT TAPE
BEING USED. ONE ADDITIONAL KEYWORD IS POSSIBLE. 'DIS?61=NEW'
SHOULD BE USED, FOR EXAMPLE, WHEN A N!W P61 IS BEING
INITIALIZED ( BY 'NEWPDS' ) . IF THIS IS NOT PUNCHED, THEP
PROCEDURE WILL DEFAULT TO 'OLD' AND THEREFORE CHECKS THAT THE
HEADER LABEL OF THAT DATA-SET ON THAT TAPE IS ALREADY THERE
AND THAT THE DATA-SET NAME IS AS ADVERTISED. AGAIN, DISP51,
D!SP52, FTC., CAN BE USED, BUT FOR THIS KPYWOPD, 'NEW' IS THE
ONLY SENSIBLE SETTING, IT IT IS USED AT ALL.

JUST FOR THE RECORD, DISP STANDS FOR DISPOSITION.

ASSUME TAPP 0123 IS A PERMANENT DATA TAPF WITH FIL? It.
eOMEWHER7 ON IT. A NEW TAPE, 4567, IS AVAILABLE AND W7 WISH
TO PLACE FILF A ON IT SO THAT IT CAN LATER BE 'ATTACHFDS.

// JOB ETC.
/*SETUP UNIT=TAPE9,ID=(0123,PEAD,KFEP,SL)
/*SETUP UNTT=TAPE9,ID- (4567,WRITE, KEEP, SL)
// EXEC PSTAT52,
// P61=nl23,NAM?61='PDT.ABL',
// A51 -567,NAME51='SENIOR.RAW.DATA ',DISP51=NFW
//PSTAT.SYSIN DD

ASSIGN = A, TAPE = 51 $
FIND A $
EN!)

UR? OF NON-LABLLED OR MULTI-FILED( O.S. FILES, NOT P-STAT
FILES ) TAPES NFEDS SFPAPATE JCJ TO OVFPPYEE THE PROCFDURE.

NOTE - IN THE '// EXEC PSTAmr2' CARt, "HE TAPr INFOPMATION, IF

IN USE, MUST BE PUNCHrD WITH NO INTERNtL PLANKS.

// EX7C nSTAT52, P61=M123, NAME61 = PDTI

WO!ILD EtLCTT A JCT. FPROP MrSSAGF.

NOT_ - T PR•INCETON, "Hr IBM MOn1l 2401-6 TAPF DRIVES PRMIT
TTHF l O 160C D)SITY. T JCL STATFMFNTS, 'PDN=2' MEANS

8MO AND ODFN=l' Mv'AN1 106CC. THE V-STAT PP E!L--ThE5 AS'U!l! 1600
DENSITY ( AS OF LATF JA?:UARY, 197n ) FOP FIlE' 51-5q AND 61-03.
T!IP FOLLOWTNG CARDS, TNSFPTED TPrFOR THF '//czTAT .SYSIN D) *1
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CARD, WOULD ALLOW THE USE OF 8P.0 DENSITY TAPES IN THE PREVIOUS
FXA MPL.

//PSTAT.FT51FCO! DD CEB=DEW=2
//PSTAT.F161F001 DD DCB=DEN=2

NOTE - THEY ART ORDERED BY NUMBER, 51 BEFORE 61. THE ORDERING
IS NECFSSARY IN 'DD' CARDS SUCH AS THESr, BUT IS NOT NECESSARY
WITHIN THE '// EXEC PSTAT52,ETC. ' STATEMENT.

* CARD IMAGE TAPES FOR 'DATA'

THIS EXAMPLF S4OWS A 'DATA' OPERATION WHOSE INPUT IS ON
TAPE 92, NTYMBFRED 3456, WHOSP DATA SET NAME IS 'CARDS'.

// JOB
/*SETUP UIIT=TAPEq,TD= (3456,READ,KEEP,SL)
// EXFC PSTAT52
//PSTAT.ET92FOO1 DD DSNAME=CARDS,UNIT=TAPE9,LAB!L=(1,SL),

VOL=SEP=14r6,DTSP= (OtD,KEEP)
//PSTAT.SYSIN DD *
DATA A, TAPF = 92, ETC.

()
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23. ADDING USER-WRITTEN TEMPORARY LINKS TO THE SYSTEM

NVW LINKS ( OPrRATTONS, PROGRAMS, FTC. ) CAN BE ADDED TO THE P-STAT
SYSTEM BY UFFRS. THESE CAN HE EITHER TEMPORARY ( CALLABLE BY
THE OPERATION NAMES USERI, USER2, USER3, USR4, OR USER5, OP
THEY CAN BE PERMANENT LINKS ( WITH THE OPERATION NAMES ENTERED
INTO THE SYSTEM DIRECTORY ).

THERE ARE 2 STEPS IN DOING TH.S,

A - WRITING THE LINK - WHAT CONVENTIONS APE PROVIDED TO USE
!NFORMATION ON CONTROL CARDS, TO ACCESS A FILE, 7TC.

B - ATTACHING THE LINK TO THE SYSTEM AND USING IT - HERE,
TECHNTOUES FOR VARIOUS COMPUTERS DIFFER GREATLY. THIS
DESCRIPTION HOLDS FOR THE 360 OVERLAY VERSION.

* A - WRITTNG THE LINK

FIRST, HOW DOES THE SYSTEM KNOW ABOUT THIS LINK.

WHEN A CONTROL STATEMENT IS READ, FOP EXAMPLE.

MERGE, LEFT = A, RIGHT = D, OUT = CS

THE OPERATION NANE MPRGE (FOUND ON THE CARD) IS CCMPARED WITH ALL KNOWN
NAMES. WHEN A MATCH IS FOUND WITH A KNOWN NAME, A TRANSFER IS TAKEN,
OUT O THE EXECUTIVE ROUTINE, TO THE APPROPRIATE PROGRAM. THE
OVERLAY IS ORIGINALLY GENERATED WITH NULL OPERATIONS IN THi USRi
THROUGH USER5 POSITIONS.

A USER-PROVIDED LINK CAN BE A TEMPORARY LINK OR A PERMANENT ONE.
A TEMPORARY LINK USES THr OPERATION NAMES USERI THROUGH USERS.
THESE NAMES ARE ALREADY IN THE SYSTEM. THE SYSTEM, WHENEVER A CONTROL
CARD SAYS USERI, FINDS THE MATCH AND TRANSFERS BLINDLY, ASSUMING THE
USER'S PROGRAM IS INDErD THERE.

MAKING A LINK PERMANENT REQUIPFS ADDING THE NEW NAME TO SYSTEM
SUBRPOUTINE PSINOP (WHERE THE KNOWN NAMES ARE GENERATED), MODIFYINr
EXEC AND PSMAIN TO MAKE THE APPROPRIATE TRANSFER, AND, OF
rnnlhcln: MAKTN!. THr NRW T.TNK A PAP" CF THE OVERLAY STRUCTURE.
( I.F., MODIFYING THE OVERLAY DEFINITION DECK ).

IN ANY CASE, A NEW OVWRLAY MUST BE GENPRATED. ON A 91 4ITH MVT,
A REGTON OF 15CK, CPU TIME OF iC SECCNDS, AND 9K 1/0 REQUESTS ARE
INVOLVED. ABOUT 4 ACTUAL MINUTFS ARE USED, AND THE FULL PRINTOUT
IF ABOUT 60 PAGES.

r

L.
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COVYSIDE? A LINK THAT, FOR A FILE UP TO 60 BY 60, CREATES
A NFW FILE BY ADDING I TO EACH VALUE IN THE OLD FILI. THIS
PROFPAM COULD BE PUNCHFD AS IS ANr PUN ON THE 360 P-STAT SYSTEM.

SURRO"TTNE USITP
C
C TEMPORARY LINK TO ADD 3. TO EACH SCORE
C FIRST, D-qTAT COMMON USABLE BY A LINK.
C

COMMON/PSLCLL/ OQPL(2,450), QQCL(2,450), QQL(2), QQLL(2),
1 QOLIL(2), QQHEAD(20), QQGL, KKIN, KKOtT, KKS, KK6, QQBLAN,
2 QQMISS, QQVBAR, KKCOL, KKUF1, KKU?2, KKUF3

C NOW, STORAGF FOR THIS PROGRAM
C

COMMON XW(6C,60)
C STORAIF FOR IDENTIFIEPS
C

DTMWNSTON IN(2), OUT(2)
C SET UP COMMUNICATION WITH THE CONTROL CARD
C THE CARD COULD SAY,
C rS1ERi, IN = A, CUT = A3 $c

nATA IN / 4H , 4H IN /
DATA OUT / 4H , 11 OUT /

C GrT THE FILE WHOSE NAMF WAS ASSOCIATED WITH 'IN'
C ON THE CONTROL CARD, I IN = A'
C SUBPOUTT1F PSFIN WILL PUT THE DATA IN X, THE ROW
C LABELS IN )QRL, THE CCLUMN LABELS IN OQCL, AND WILL
C SFT NP BY NC TO ITS ACTUAL SIZW
C IT CANNOT BE OVER 6C PY 60, THE DIMENSICNS OF X
C

CALL PSFIN ( IN, X, OQRL, QQCL, NR, NC, 60, 60)
DO 50 T = 1, NF
DO 40 J = 1, NC

IF ( X(I,J) -OQMISS) 4C, '0, 4C
30 CALL PSBAD (23R *IN HAS MISSING DATA..)
4r K(I,J) = X(T,J) +3.
c,( CONTINUJ

C NOW, CkqgF THF STSTF! TO CPEATE A NrW FILE

CALL ?SFOUT (OUT, X, QQRL, OOCL, NP, NC, 60, 6n,
1 26H *IN WTT 4. ADDED TO IT..)

CALL pgSrX-

STOPF ND

F•4-

L/
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THERE ARE A NUMBER OF SPECIFIC TOPICS TO EXPLAIN,

1. P-STAT SYSTEM DIMENSICNING.
2. THE DIMENSIONING WITHIN A LINK.
3. THF DIMENSIONING AND INITIALIZATION OF THE IDENTIFIERS.
4. COORDINATION BETWEFN THE SUBROUTINE NAME AND THE

P-S T AT OPERATION NAPE.
5. ACCESSING THE CONTROL CARD.
6. WHAT IS A PTLE.
7. HOW TO 1ET A COPY OF IT IN CORF.
8. HOW TO CREATE A NEW FILE.
9. ERROR MESSAGES.
10. WHEN DONE, RETURNING TO THE EXECUTIVP ROITINE.
11. RF-FORMATTING INFORMATION INTERNALLY.

1. P-STAT SYSTEM DIMENSIONINI*

A * IS NEXT TO A NAM? IF A TYPICAL LINK IS LIKWLY TO USE IT.

*OORL (2,450), QQCL (2,450). RP = ROW LABFLS, CL = COLUMN LABELS.

THE SYSTEM PERMITS A FILE TO HAVE UP TO 450 COLUMNS AND ANY
NUMBER OF ROWS (NO PROMISFS ABOVE 100,000 - FOP THAT MATTER,
NO PROMISES BFLOW 100,0CC ROWS, BUT ABSOLUTELY NO PROMISES
ABOVE 100,000). EACH ROW AND EACH COLUMN HAS A LA3EL, UP TO
8 CHARACTEPS, STORED 4 CHARACTERS PER WORD, HFNCF 2 BY 450.
THE NEED FOR 450 COLUMN LAPELS IS CLEAR.
PERMANENT SPACE FOR 450 POW LABELS IS LESS MANDITORY,
BUT CONVENIENT EUOUGH SO IT IS THERE. A USER MAY USE THESE
ANY WAY H! WISHES.

* QQL(2) , QQLL(2) , QQLLL(2) . THESE ARE 3 SEPARATE LOCATIONS
FOP LABEL STOPAGE. FOP EXAMPLE, WHEN A ROW OF A FILE IS
READ, THE LABEL (A TWO UORD LABEL) NEFDS TO GO SOMEWHERE.
OQL, QQLL, AND QQLLL PRCVIDED FOP TEMPORARY LABEL STORAGE.

*QQHFAD(20). THIS CONTAINo THE CURRENT HEADING, IN 2nA4 ?ORMAT.
IF A USEP LINK PRINTS SOME FfSULTS, IT MAY WISH TO HEAD THE
RESULTS.

QQ•L - USr OF QQGL FOR A LABFI ( OF LABELS ) TELLS THE SYSTEM TO
GENERATE TFEM ( Li, L?, ETC. ).

KKIN, KKOUT - NAMES Or PSUFDO-qUFfrPS ( OP INTERNAL FILVS
FOP WRITING IND READING, I.I., RF-FOPMATTING.

KK•- TH' INPT" FTLV

*KKA -THF OUTPUT FILF. IF A LINK PRINTS RESULTS, IT WPRT'S
TO WILF KK6.
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QQBLAN - CONTAINS BLANKS READ IN A4 FORMAT.

*Q00ISS - CONTAINS THE MISSING DATA VALUE.

QOOVAR - SFE THE OPFRATION 'VBAR'.

KKCOl - CONTAINS THE MAXIMUM NUMBER OF COLUMNS PERMITTED-
CURRENTLY 450.

KKUF1, KKUF2, KKUF3. THESE ARE SCRATCH FILES USABLE BY A LINK FOR
UNFORMATTED WRTTES AND RFADS.

2. A LINK'.S OWN DIMENSIONING*

W IEN CHOOSING NAMES FOR VARIABLES, NOTE THAT ALL P-STAT SYSTEM
NAMES START WITH KK OR QQ. NAMES OF P-STAT SYSTEM FUBROUTINES
START WITH PS OR PX. A PROGRAMMER ABOUT TO WRIT? A NEW LINK OUGHT TO
CHECK HIS PROSPECTIVE SUBROUTINE NAMES WITH THE ALPHABETIC ( I.E., SORTED )
LIST AT THE ?ND 0 THE $SOURCES OUTPUT LISTING.

A USER SHOULD, OBVIOUSLY, AVOID CONFLICTING NAMES.
V7RSION 52 PERMITS ABOUT 73,COO WORDS OF DIMENSIONING IN BLANK

(UNLABTELLED) COMMON FOR A USeR LINK. A LINK CAN, OF COURSE, USE MORE
DIMENSIONING. IF STGNIFICANTLY MORE IS USED, THE REGION SIZE FOR THE
OVERLAY WILL NEED TO BE THAT MUCH LARGER.

3. IDFN mIIERS*

A n-STAT LINK, WHEN IT C LIS A SYSTEM SUBROUTINE, GENERALLY
TLLS THE ST1ROUTTINF WHICH IDENTIFITR IT IS INTERESTED IN. IF A
CONTROL CAPDS SAYS... IN = A, THE lINK NEVER KNOWS THE NAM? OF THE
FILP. I" WILL INSTEAD READ WHATEVER FILE ( HERE, FILE OA' ) IS
ASSOCIATFD WITH IDENTIIEP 'IN'.

CALt PSvIN (IN, X, ETC...)

TfH USE OF 'TNI IN THE CALL IS NOT ADrQUATF, BECAUSE 'IN' IS THE
NAMF nF A VARIABL7 WHEN IT WAS COMPTLED, AND IS NOT NECESSARILY
ITS CONTENTS DURING FXFCUTION.

CALL PSVIN(?TIN, X, ?-'C...

COULP WrIK, BT ?11TI 1S ILLFGL IN FUNCTION CALLS. THEREFORE,
'ACH TI•W'TFIP Iq nTINNSTONrr)(2), AND A DATA STATFMVNT PLACES THE
LIT'PAL CTTACTFPS TN[• TPE DTMNFTCNED AREA.
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FOR EXAMPLE..

DIMENSION LFFT(2), RIGHT(2), OUT(2)
DATA LEFT / 4H , 4HLEFT /
DATA RIGHT / 4H R, 4HIGHT /
DATA OUT /4H , 4H OUT/

THE CHARACTERS MUST BF RIGHT JUSTIFIED.

4. COORDTNATION*

WHEN THE EXECUTIVE LINK IN P-STAT FINDS USE OF THF OPFRATION NAME
'USERi' IT TRANSFERS CONTROL T'0 A SUBROUTTNE NAMED IUSFRII. USE
OF ',,'SER2# lGTS IUSER21, FTC.

5. ACCESSING THE INFORMATION ON A CONTROL CARD*

ALL ACCESS CALLS ISE IDENTIFIERS. IN ADDITION, THERE ARE OTHER
P-STAT SUPROUTINES WHICH M.Y BE USFE IN LINKS. FCP FXAMPLE -
THE CONTROL CARD TEXT IS IN THE FIRST PARENTHESES -

(NFAC = 7) CALL PSI(NFAC, N)
N WILL BE SET TO A FIXED POINT 7.

(TOL = 0.2) CALL PSF(TOL, X)
T GVTS SET TO 0. .

(LEFT = A) IT(PSUSED (IFFT)) 40, 60, 40
IF LEFT WAS USED AS AN IDENTIFIER ON A CONTROL CARD, THE
ZERO BRANCH (60) !S TAKEN.

(PRINT = A/B) IF (PSMAPG ( PRINT ))140, 60, 140
HERE, PRINT WAS USED AS AN IDENTIFIER TWICE. THE PROGRAM

MAY HAVE USeD THE FIRST FILE, AND NOW NEEDS TO KNOW WHETHER TO EXIT,
OR TO LOOP BACK AND DO WHATFVFR 1T DOES TO THv NEXT FILE, ANn SO ON.
MARG STANDS FOR MULTIPLE ARGUMENT.

AN INT•RNAL TABLE FXISTS, SOMEWHAT LIKE,

IDENTIFIER FILv NAME

PRINT A

PRINT

PSMARG SEARCHES THE LFT COLUMN, LOOKING vOP AN IDENTIFIER WHICH

MATCH!S TIS OWN ARIUMINT (IN THIS CASE PRINT). ONE HIT MUST
BE FOOND - THE RFPERrNCE TO "HE FILF ALREADY DON?. THAT USF OF
PRINT IS CHANGED TO ////////. TRFN ANOTHFF USr OF PRT NT IS SOUGHT.
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IF NON?, TAKE THE + BRANCH. IF USED AGAIN, TAKE THE ZERO BRANCH.

6. WHAT IS A FILP*

INTIPt' OF FILES (OR, FOP THAT MATTER, OUTPUT OF FILES) CAN BE
DONE TWO WAYS, BY THE ENTIRE FILF, CR ONE ROW AT A TIME. THIS
SUGGESTS PILES ARE STORED SOMEWHERE BY ROWS, WHICH IS TRUF. A NR
BY NC FILE HAS, A 20 WORD HEADING (WHATEVER QQHEAD WAS SET TO WHEN
IT WAS CREATrn), A 15 WORD HISTORY ( IF FILE 'C' WAS CAUSED BY A
LEFT-RIGHT MFRGE OF A AND B, ITS HISTORY READS I LEFT-DIGHT MERGE OF A
AND B ', AN 8 CHARACTER NAME, NC 8 CHARACTER COLUMN LABELS, AND THEN
NR ROWS. EACH ROW HAS AN 8 CHARACTFR ROW LABEL AND THEN NC SCORES.
EACH LABFL IS STORED IN TWO WORDS.

7. HOW TO GET A COPY OF A PILE INTO CORE*

A LINK MAY BRING AN ENTIRE FILEF INTO CORE (IF IT CAN FIT IN CORE).
CALL PSFIN ( IN, , QO0RL, QQCL, NR, NC, 80, 40 ) SAYS.....

FIND T9V FILE ASSOCIATED WITH 'IN=' ON THE CARD, READ IT INTO 1,
DIMENSIONED 80 BY 410, PUT COLUMN LABELS INTO QQCL, ROW LABELS INTO
QORL, AND SET NP AND NC TO ITS SIZE.

READING A FILE INt"O CORE DOES NOT CAUSE IT TO VANISH FROM
WHEREVWR P-STAT HAS PFN STORING IT. ALSO, NP AND NC ARE TH? SIZE
OF WHAT GFTS TO THE LINK. FILE A COULD BE 200 BY 60, BUT IF THE CARD
SAID IN = A(R31-lW0) (C20, 41-S5), NR WILL BE 7n AND NC WILL BE 16.

IF ONE ROW AT A TIME IS DISIPED, TWO CALLS ARE INVOLVED.

CALL PSPLAB ( IN, OQCL, NC

THIS SUBROUTINP GETS THE COLUMN LABELS OF THE FILE ASSOCIATED
WITH 'IN', PUTS THFM INTO QQCL ( OR WHvPFVER ON? SAYS, AS LONG
AS IT IS DI4ENSTONFD A' LFAST 2 BY NC), AND TELLS US THERE ARE NC
COLUMN. - NOT NECESSARILY IN THE F!Lw, PUT CCMIiG INTO THIS LINK.
T.F., COLUTMN SELECTION MAY BE OCCUPTING.

THEN, T0 GT A ROW, ONF SAYS

Iv ( PSRROW ( TN, QQL, T ) ) 140, 140, 50C

I? TH'rTE WAS INDFED A ROW LEFT IN THE FILE, THAT NEXT ROW OF
TH? FTLV IS COPITFD !NTO T (WHICH BFETER 9E PTIMFSIONED AT LEAST NC).
THE LkBEL Iq PUT TNTn QOL, AND WF GO -0 140. IF NO MORE ROWS OF THE

TILF A.v AVAILABLE, 00! ANP T AFT TINTOUCHVD AND W' GO TO '00.
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8. HIW TO CREATE A NEW FILE*

AS IN ACCESSING FILFS, A NEW FILF CAN BE CREATED ALL AT ONCE, OR
ONE ROW AT A TIMP,

CALL PSFOUT(OUTX,QQRL, QQCL, NP, NC, 80, 40, 26,i *IN CHANGED
IN SOME WAY..)

AS WITH PSTIN, OUT IS AN IDENTTFIFP, X IS DIMENSIONFD 80
BY 40 BUT IS ACTUALLY NR BY NC, NR POW LABELS ARE IN QQFL, AND NC
COLUMN LABELS ARE IN QQCL. THE LAST.AFGUMENT, 26H ETC, IS A HOLLERITH
WIELD PERMITTING A SHORT HIS2OPY TO BE ASSOCIATED WITH THIS
FILE. IT IS NICE, IN THIS FIELD, TC INCLUDl THE NAME OF THE INOUT
FILE (OR FILES) THAT WERE INVOLVED IN CREATING THE NFW FILE, BUT THP
NAME IS NOT KNOWN TO THE LINK. HOWEVER, THE IDENTIFIER OF THE NAME
IS KNOUN, SO THE SUBROUTINE SCANS THE HOLLERITH FIELD LOOKING FOR A
* FOLLOWED BY AN IDENTIFIER AND SUPSTITUTVS THE CURRENT FILE NAME
ASSOCIATED WITH THE IDENTIFIER. THF HOLLERITH ARGUMvNT IS OF ANY
LENGTH (UP TO 60 CHARACTERS) AND ITS END MUST BF INDICATED BY A DOUBLE
PERIOD (INCLUDED IN THE 60 CHAPACTERS).

THE ROW-AT-A-TIMF SEQUENCE HAS 3 CALLS, WRITE LABFLS (CALLED
ONCE), WRITE A ROW (CALLED ONCE FOP EACH ROW), AND CLOSE THE FILE
(CALLED ONCE).

CALL PSWLAB G OUT, QQCL, NC, 26H *IN CHANGED IN SCFE WAY.. )
CALL PSWROW ( OUT, OQL, )
CALL PSCLOS ( OIT

:0

9. ERROR MESSAGS*
G

ANY LINK CAN CALL PSBAD WITH A SINGLE HCLLERTTH ARGUMENT,
UP TO 120 CHARACTERS, WITH THE SAM? CONVENTICNS AS IT PSWLAB AND
PSFOUT ( *IDENTIFIER, AND .. ).

SUCH A CALL ASOPTS THE LINK, PRINTS THE MODIFIED MESSAGE, AND

GOES BACK TO '"HE EXECUTIVE POUTINF.
FOUR OTHEP ERROR P 10iES APF AVAILABLE, PSPADA, PSBDAA, PSBADI, AND

PSBADR. THEY PERMTT, PSPECTIVEIY, THF TRANESTSION OF AN ALPHA9ETIC
LABEL, TWO SUCH LARFLS, AN INTEGEP, OF A REAI NUMBER. FO; FITANPLF, IF
0QCL(1,J) HAS AN TINMATCHING LAPTL,

CALL PSBADA ( 23H LABEL DOES NOT MATCH.., QQCL(1,J) )

L)
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10. WI!EN T)GNF, V"PTTING BACK TO TH EXECUTIVE ROUTTNE*

THE ?OLLOWIN'1 CALL RE!'URNS CONTROL, TO THE P-STAT EXECUTIVE
ROUTINE9 WH1ICH PPOC!rSS7,S T14F NFX¶ CCNTFOL CARD.

CALL PSNE'(T

11. P'OPAm'1TN1 INEOP'IATION INTEPN?ýLLY*

THPFr' SPECJ*At SUBJROUTINES EXIST..

CALL D1SWB PRECEDES A WRITE TO THE INTERNAL BUFPWR. THE
FILr NqMBFP UJSED IN WRTTE STATEMENTS IS KKOUT9

CALL PSRR PRECEDES A READ FROM THE INTERNAL BUFFER.
TH? INTFPNAL WFITE MUST HAVE PRECEDED THIS*

CALL PqRB MEANS RE-REAP RUFER, USED IF THE INTERNAL FILZ
TS PEND FORE TI9N ONCE. TH1.5 IS CALLED
BEFORE FACH SUBSEQUENT RE-READ.

T'ITS rXAMPLE CONvr'TS J, AN INTEGER VAF'IABLE, TNTrO ITS
ALPHABE-IC FORPM, pop Usr AS A NAPE.

CALL PSWP
WRITT (KKOUT,20)J

2 #1 FOIRMAT (IX,II4)
CALL PSERT
READ (K!UN, Li')) jPJ

4n FOPMAT (IX,A(I)

(¶R7 TNI'-IAL 1X IN 'T'FSF FOF!ýATS IS TO AVOID PRC3L!!MS IF
THE! P!~nGPXM TS PUNf ON A G!-615.)
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* B - MAKING AND USING A VRSION OF P-STAT WITH THE NT W LINK *

A CATALOGED PROCEDUPE, 'PSTAT52U', EXISTS AT PRINCETON WHICH

1. CCMPIFS A NFW USER-SUBROUTINE WHICH SHOULD B? NAMED 'USERI'
( OR USER2, ETC ). OTHER NEW SUBROUTINES WHICH TISERI CALLS CAN
ALSO BE COMPILED DIRECTLY FOLLOWING USERI.

2. CONSTRUCTS AN OVERLAY INCLUDING THE NEW USER1.

3. EXECUTES THP N2W ( TEMPORARY ) OVERLAY.

FOR EXAMPLE....... 6 ..

// Jo• ETC.
/*SETUP TINIT=2314$,TIDBBF201
// EXEC PSTAT52U,TAPE-INFOPMATICN-AS-BEFOR,
//FORT.SYSIN DD

(SUBROUTINE(S) TO B2 CCMPTLED, INCLUDING TSRi )

//PSTAT.SYSTN DD
( THE P-STAT CARDS, INCLUDING A USERI CCMMAND

THE MAKING OF THE OVERLAY RFQUIRES ACCESS TO SEVERAL lIBRARIES ON
DISK BBB201. IF NO TAPE INFORMATION IS NPFrED, THE '// EXEC' CARD
BECOMES SIMPLY ...

// EXFC PSIAT52U
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A US~ LINK EXAM1PLF.....

T' PP n113 ( WHICH HAS A DSNAMF OF #BtUHL79.TESTnATAl FOR ITS FIRST
'DATASET ) HAS FILE 'A' ON IT, lf~0C RCWS BI 60 COLUMNS. WE WISH TO
C~pvATE FILE opt, WHICH WILL HAUW POWS 1, 4, 9, 16, 25v 36, 490 64,
vTC., OF --ILF $A$. FIT,? OR' WILL TurN PE PRINTED AND SAVED.

/*S1rTUP t1NIT=2314,TD'4-BR201
/*SETUP UNIT=TAPE9,TD=(rC333,WPTTE,KEFPSL)
// ?XFC PST' ý5211,P61=C.33",NAME6'1='Btl;LER. ESTDATAI
//FOPT".SYSIN !)T) *I

SURPOtITINE !JSPRI

COMMON~ X(6Cr), CL (?,60), Pl-ý?)
DArA TN H 4U H IN /,oUT / UH HR OUT/
CALL T'SPLAR ( IN. CL1, #,F,
CAL".r1 PWl AB OUIT, CL, NC, 28H ROWS 1 4,9,16,ETC. OF *TN..)
L1

N}
2P~ IF (PS")OW (T14, Rt. X )) 4(, U!", 1'O
11 r, 7 0 P 1( 1

IF ( 0 - 1 , L ) 2r), 6iC, 5,1
5rl CALL PSBADT 11 i FREPOB IN US-Pi. ., L)
6~ "AL PS WPOW (OTV", P I, X

10 CO 2P
100 CALL PSCL')S (OTJ"

CALI PSNFX'"~

READ = ( "'rAKE A, MAKE '9 UISING, TAFE P343 $
FTNn = A $
!! q 7T', 1 T A, OU" = $

=2 / SAVr p $ 5 Nl)
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24. ORGANIZATION OF P-STAT DISTTribUTION TAPES

SEE SECTION 1, 'INTRODUCTION', REGARDING P-STAT DISTRIBUTION POLICY.

THE P-STAT SYSTEM IS DTSTRIPUTyr ON TAPE TN TWO DIFFEREIT FORMS -

A 360 VERSION AND A VERSION FOR NCN-360 COMPUTERS.

*. o *eoooeo...oo.oo.. o.e.e o.5

THE %CN-360 TAPE IS AT 800 BPI. IT HAS AEOUT 23,OCO SOURCE CARDS,
kN ENDFILE, ABOUT 4600 MANUAL CARDS, AN ENDEILE, ABOUT 900 PRIMER
CARDS, AN ENDFILE, AB1OUT 400 CARDS DESCRIBING THE OVERLAY STRUCTURE,
ARD AN ENDFILE. THESE ARE UNBLOCKEt 80 CHARACTER RECORDS. TRE TAPE
TS 24P0 FEET, 7 TRACK, AND IS WRITTEN IN EVEN PARITY.

A NON-360 INSTALLATICN !ZOULD NEED TO ..........

I - REWRITE 'PSALCO' &ND 'PSNVAI'. NOTE THE COMMENTS IN PSNVAL.
PSALCO IS lrVOLVED WITH CCLIATING SEQUENCES, PSNTAL DOES A
TABLE LOOKUP. BOTH ARE IN FORTRAN, BUT TOTALLY 360 HARDWARE
DPE;NDENT FOETRAN.

2 - CHANGE IPSINITI SO THAT KKDISC = 2, TURNING OFF US7 OF
LINKLIST STORAGE. ALSO CHANIE THE 'VBAR' DATA STATEMENT.

3 - SUBSTITUTE DUMMY ROUTINES FOR 'PSRDDX' AND 'PSWRDX'.
IINKLTST MAY BP IMPLEMENTABLF IN SOME WAY ON OTHER COMPUTERS.
SEE ?HE SECTION ' SYSTEM USE OF STORAGE'. IF NOT, THE ABOVE
POINTS 2 AND 3 SHOULD BE DONE.

4- PROVIDE AN INTvPNAL FORMATTED WRITE-THEN-READ FACILITY. SFF
POINT 11, 'RPFORMATTINI INFORMATION INTERNALLY' TN THE SECTION
NPMED 'ADDING USEF-WRITTEN TEMPORARY LINKS TO THE SYSTEM'.
ON THE 360, THE INCLUSION OF SPBROUTINE 'TAPE99' ACCOMPLISHES
INTERNAL FORMATTING.

5 - CHECK THE OVERLAY STRUCTURE. TPF SUPPLIED DECK PUNS ON A
360. HOWeVEr, EACH OPFPATING SYSTEM SFIMS TO HAVE DIFFERENT
RULES FOR OVERLAYS, AND THIS DECK SHOULD BE ?XAMITND WITH CARE.
SOME CODEý ( TN PSMAIN, FOR EXAMPLE ) MAY NEED TO BE CHANGED
I? THE WkY OF CALLING A IINK TS NOT HOW THE 1;0 DOES IT
( IMPLICITLY, I.1., AS IF CALLING A SIUBROUTINF ).

6 - SfBS"'TTUT! A D'J4MY POTTINE FC4 'OSIPIS'. THIS "'OGrAM, USED BY
"T'F P-STAT nPERATION 'OSIRTS.P' , INTrPEACS Tn THE OSIRIS SYSTEM
WHICH ONILYV RNS ON 161'S. IT MUST Ev NJUrIED BFCAUSr TT CALLS
YET OTH"R ROUTINES IN THE PSTAT52.ISPT,-B TIBRARY.

7 - VOTE THE UiSE, IN PsRDC, OF 'IND=' IN A PFAD SrAT*'Mr'1. THIS 1AY
N'OT BF kLLOWFn IN SO!! EOR'PAY!.
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S... *....H 360 TAPE ......

THE 360 P-STAT DTSTPTRUTTON TAPF IS A 9 TRACK, 2400 FOOT, 800
DENSITY TAPE WRITTEN WITH STANDARD LABELS ( I.E., USING St ). THE
VfOLUME ID IS PS520r ( FOR P-STAT, VERSION 52.5 ). THESE FILES WERE
PRODUCvD USING FORTRAN H (OPT2) AND O.S. VERSION 18. THE OVERLAYS
INCLUD_ TF WXTFNDFD ERROR MESSAGS FEATURE.

GENWRALLY, UPON RFCF!VING A TAP!, AN INSTALLATION SHOULD BEGIN BY
PRINTING ANt PUNCHING FILE 5, SEE BFLOW.

THERE ARE 15 FILES, AS FOLIOWS .......

( NOTE - "HF DSNAMF OF THE FILE IS IN PRENS )

1 - (PSTAT•2.MANUAL) THE PSTAT MANUAL, ABOUT 4600 CARDS.
THIS IS THE INPUT TO THE MANUAL PROGRAM.

2 - (DSTAT52.17MANUAL) THE P-STAT OPERATION.....
"•ANUAL, TAPE = 91 $

PUTS PRTNT LINE IMAGES INTO DATA SET 91
IV ADDITION TO JUST PRINTING IT. THIS IS
THAT DATA SET, ABOUT 5000 132-CHARACTER
RECOPDS. IERGFNER CAN THEN BF USED TO
YRINT CCPIES CHEAPLY.

3 - (PSTAT52.PRI!ýR) THE PRIMER, ABOUT 900 CARDS.
THIS IS THE INPUT TO THE PRIMER PROGRAM.

- (PSTAT52.IFPPRMER) THIS FILE, CREATFD BY PRIMFR,TAPE=91$
CONTAINS ABOUT 600 132-CHARACTER RFCORDS.
IT CAN BE PRINTEF ITSING IEBGENFR.

5 - (PSTAT52.DFCKSI VARIOUS USEFUL DECKS, S!E 9FLOW.
ADOUT 1000 CARDS.

6 - (PSTAT 5 2.ASSFM) "'WO ASSEMBLY LANGUAGE DECKS, TAPr99 AND
AN ASSEMBLY LANGITAGE VERSICN ( VERY FAST )
Or PSNVAL. TA•F9q IS A ROUTINE THAT
CAUSFS C.S. TO TRFAT FILE 99 AS AN INTERNAL
pnrFr'F, rrTMT T TIN' FAST RVVORMATTING OF
DATA WIýHTN FcýRTRAV. ABOUT 10P CARDS.

7 - (P7TA"'5'.CONTPO!S) A CArD TmAnr FITIF OF THF OVERLAY CONTROLS.
"TITS rFFTNS TTIF OVr'•RAY STRUCTURE. IT IS
111"D nY ¶"!HF TSFF LINK CATALOGED PROCEDURE
PSTATc2lJ. IT IS NvDFD Tn MAKE ANY P-STAT

v Fr L A y. ABOU1T 4'," CAPDS.

P - (D'rp')C.,rvr'.VT Y) "'_r Vr'rSTON '.,; . VEPLAY. THIS CAN BF
MoV.D "r(M Ti;r TAPE TO A !T)TK AND FXECUT7D.
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A SAMPLE DECK WHICH USES IEHMCVE TO DO THIS
IS IN FILE 5 ( PSTAT52. DECKS ) . THE
MAXIMUM SIZE OF THE OVERLAY BY ITSELF IS
CURPENTlY 226K BYTES, AN EXECUTTI)N REGION
O? 250K (SPACE POP BU?FFPS, ETC.) -HOrLD
BF AMPLE.

9- (PSTAT52.OVYLARGE) THE VERSION 52. 5 LARGE ( 6O0K ) OVERLAY.

10 - (PSTAT52.LITI) THE SOURCE, COMPILED AND tINK-EDITID TNTO AI PARTITIONED DATA FET, I.E., A LIBRARY.

11 - (PSTAT52.ASMLIB) THE COMPTID AND LINK-EDI'TED FORM OF FILE 6.

12 - (PSTAT52.ISRLTIR) Tl.HOSE PARTS OF THE MICHIGAN OSIRIS LIBRARY
NEEDED TO CONSTRUCT AN OVERLAY WITH OSIRTS

(OSIRIS.P ) IN IT.

13 -(PSTAT52.LARGELIB) A LIBPAVY OF THE VERSIONS OF THOS.;r
1'ROGIRArS WHICH ARE DIFFERENT IN T'HF LAPG7
OVERLAY.

14 - (PSTAT52.SOUPC7) THE SOUPCE CARDS, ABOUJT 23,flO.

15 - (PSTAT52.LSOURCE) "THE SCUPCF CARDS OF THE PEOGRAnS USrn IN
THE LARGE OVERLAY. ABOUT 2610 CI.RDS.
THESE AIR'! DUPLICATES OF 26 or THjý' DECKS
IN FILE 14, EXCEPT FOR LARGER nIMFNSIONING.

TFE FOILOWING DCR'S DESCRIBE 'THF TAPE ORGANIZATION. THE DISK
OPGANI'7ATTON IS IN THE SAM!PLE DECKS IN FILE 5.

DCB=(R'FCEM=FB,IFECL=8OPLRKSTZF=800) IS USED FOP THE LOAD MODULE
LIBRARIES AND THF OVERPLAYF ( FILES P-13 )

DCB=(FECF-.=FB,1EFCL=8e,DLKSTZE=3?)fC) IS IISED IN TFE CARD) FILES
( FILS 1,3, c;-7, 14-15 )

DCRý=(RECFMB,LPrCL=132,PLKSIZF=1320ý) TS USFP FOR THE PRINT IMAnl!
FILES ( 2 AND 4$

*DPSCFTn'TION OF 'THE DECKS IN FltL S*

1 - MOVE A PAP"TIICNPP DATA Sr- ( CVF'7LAy n, 7T9HP~PY ) FROM TAPF
TO nTSK.

2 - MOVE A CAPD IvAIF F1T2~ ( P SrOTJFNTTA! nATA SET ) FO4 TAPP TO
DTIýK.

3 - !.IKr 'ý, BYUT !I51BLr 0011 Tp PRIVT LTNV T7mAq' rTLr' ( r'ILFS 2
AND 4 ).

4 - A T-ST D77K, WITT 705LTB, -r SFE THAT T!r O)v-PIAy WOPK5.
r) - 4 CA`AtOG?:"l n,,nCrpt1pS...PSA, US'"¶F 25(K fOVE~nLAY ( VT

`9 I~jKorLk



( P-STAT VERSION 5?.5) PAGE 117

PSTAT52U - COMPILE A USER LINK, MAKE
AN OVERLAY, EXECUTE IT.

PSTAT52P - PRINT THE PRIMER FROM ITS
PRINT IMAGE FILE.

PSTAT52M - PRINT THE MANUAL FROM ITS
PRINT IMAGE PILP

6 - COMPILE A SOUprF FIL. AND MAKE A LIBRARY.
7 - COMPILE A SINGLF SOURCE DECK AND UPDATE THE LIBRARY.
8 - MAKV THE 250K OVWPLAY.
9 - MAKE THP 6FOK OVFPLAY.
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25. A LARGER 360 VERSION

PRINCPTON HAS A 360/91 WITH A 2 NILLION BYTE MEMORY, AND IT IS
POSSIBLE TO RUN JOBS WITH A LARGE REGION SIZe. A SEPARATE OVFPLAY
EXISTS WHICH PERMITS LARG(ER FACTOR ANALYSES, ETC. ( SFE BELOW ). IT
NEEDS A REGION SIZE OF 600K BYTES.

THE FOLLOWING OPFRATIONS MAKE USE OF THE INCREASED CORE

BISERIAL 15,000 ELEMENTS
BPRINT 300 BY 300
CLEANCOR 3'M0 BY 300
F.COEF 300 VARIABLES, 100 FACTORS
GROUPC 250 VARIABLES, 75 FACTORS
INTCDS 300 VARIABLES
INTMDA 15,000 ELEMENTS
INTMDS 15C VARIABLES
INVERT 200 BY 200)
ITFACT 250 VARIABLES
MATCH 100,000 ELEMENTS
MULTIPLY POST CAN BE 3CC BY 3W0
NFWFAC 250 VARIABT'S, 75 FACTORS
PROMAX 250 VARIABlES, 75 FACTORS
ROTATE 300 VARIABLES, 100 FACTORS
SMERGE 300 BY 300
SSORT 100,000 ELEMENTS
TCOR 15C VARIABLES
TT 300 VARIABLES
TTEST 300 VARIABLES

AT PRINCETON, A DISK MUST RE FOUNTFD AND THE RFGULAR PROCEDURE
IS USED, ADDING ONE FTELD..

/*S'F'YUP UNIT=2314,ID=BBB2 0 1
// FXFC PS"AT52,STZE=LAPGf

THIS MODIFICATION INVOKES TFE LARGF (6O0K) VFRSION INSTEAD
OF THE RElULAP ONF. ANY TAPE PEFEREN-ES WOULD FOLLOW (OR PRECEDE),
AS.O.

// FXVC PSTAT92,SIZE=IAPGE,P61=1277,NAPE61='TFST.DATAI

IT TS NOT POSSTPLE, USING JUST TeE CURRENT CATAtOGED PROCFD!,LES,
TO ADn A tV]qP LINK TO A LARGE TPMPOPAPY OVERLAY.
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26. SYSTt1M USE OF STORAG?

THE P-STAT SYSTFM WORKS WITH P-STAT FILES, AND THESE FILES MUST BE
MATNTAINED (I.E., ORGA4IZFD, LOCATED) IN SOME MANNER.

THERP ARE, IN FACT, FOUR LFVFLS.

1 - A LINK-LIST STORAGE AREA IN COPE, OR A DEFINE FILE (360 FORTRAN
DIPvCT ACCESS 1/0) STRUCTURE ON A DISK, OR SOME OF BOTH.

2 - SCRATCH "TAPES', FACH HOLDING A SINGLE P-STAT FILE.
ON A 36n, THESE ARE USUALLY DEFINED BY JCL TO BE ON DISK.
'ASSIGN/ATTACH' TAPES ARE A SPECIAL CASE OF THIS LEVEL.

3 - A BULK "APE, SOMETIMES CALLED A T!MVORARY DATA TAPE, OR
'TDT'. THIS HAS MANY P-STAT FILES CN IT, ONE AFTER ANOTHER.
THIS IS ALSO USUALLY ON DISK.

4 - A USER'S 'SAVE' TAPE, OP PERMANENT DATA TAPE.

FILES IN TH7 FOURTH LEVEL, A USER'S SAVE TAPE, ARF NOT
ACCFSSABLE TO THE P-STAT SYSTEM WITHOUT THE USE OF THE 'FIND'
OPPRATION. THIS PLACES COPIES OF THE DESIGNATED FILES IN ONE OF THE
FIRST "PRTF LEVrLS. THUS, P-STAT INTEPNALLY HAS THREE LEVELS WITH
WHICH TO WORK.

P-STAT WILL ALWAYS TRY TO PLACE A VILE TN THE FIRST LEVEL
(LINK-LIST). THIS TS AN OPTIONAL LEVEL. THE SYSTEM TS
READY TO USP IT. A SINGLE FLAG ( KKDISC = 1, WHEN COMPTLING
SUBROUTINE PSTNIT ) INDICATES THE AVAILABILITY OF THIS TYPE OF STORAGE.

IP NOT T9EPE, OR r'YLL, A W"W FILE WILL PE PLACED ON A
SCRATC4 TAPP. IN VFPSION 52 TRFPF ARE 9 OF THESE. THERE MAY OF
COURSE ALREADY Pr A FILF ON EACH CF THFSF, AND SOMF MAY BE ACTIVE
(TN UIF PT THE CUrtaNE P-STAT OPFPATION) AT THIS MOMENT.
SOME MUST ?F DORMANT, 4OWFVEP, BECAUSE ONLY FOUR FILES CAN BE
STMUITANFOUSlY IN nsr. TH'r SMALIEST DORMANT FILE IS COPIED ON THE
7ND OF THr PULK TAPP (LPVFL THREE) AND THE NEW FILE GCES ON THE
NnW AVTILAPLF SCPA"Cfl TkPW*

rjSF OF THE 9ULK TAPr ( LEVFL 3 ) IS HORRIBLY INEFFICIFNT. IF
LEVel 1 1 UNAVAILAPLF, 9 FILES FTLL LFVFL 2 AND LFVEL 3 STARTS
qEING, UFD WTTH l) n0? IOF FTlrq.

WFPM A FIL ITV LVt"L I IS NFTFOD, kOMF PFOGRANS ARE ABLE TO TELL
?-qSTA` ?NT"NALLY '"HAT THE FILE CAN SAFFLY BE FEFAD DIRECTLY FROM THE
TDn. THTF IS NOT "'rn 3Ar' FXCrtT FOP THE TIME SPENT GOING THROrJGH THE
"TAPv Tn LPCCýr ¶H F11E. "H!S C('lLt HF FITHER PFADING OR BACKSPACING,
WHIC"•vVr WILT. q Q!IICKEP. TN OTHr CASFS, A P-STAT LINK REQUIRES TRE
vIIF 'o nF IN lrVrL 2. ý)!r CANNOT FFAR ALTERNATE FOWS FROM TWO FILES,
BOTH ON ýH" !"MF . THIFP MUSF TH!N BE COPYING FROM LFVEL 3 TO
LLVr!T 7). I 1rVL 2 T7 lr'LL, A cOPYING O% A nORMANT FITL FROM LEVFL 2
'"n LrVF[ ) PPECID-S "'P" LEVEl. I TC IrVFL ? COPY. ALL THIS TAKES TIM?.
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*'PURGE' AND 'RETAIN' ARE AVAILABLE TO C EAR OUT ORSOLETE FILES FROM
THE SYSTEM. IF A PURGED FILE IS ALREADY ON TH7 BULK TAPE, THERE IS NO
GAIN IN STORAGE USE, BUT IF IT WERE TN LEVEL 1 OR 2, THERE COULD

* BE CONSIDERABLE GAIN. VERSION 52 HAS TABLE SPACE FOR INFORMATION
CONCERNING 70 FILES. PURGING ALSO HELPS TO STAY BELOW THIS TOTAL.

* 'ASSIGN/ATTACH' FILES ARE EFFICIENT FOR SEVERAL RVASONS

I - �THEY ARE IMMVrIATPLY USABLE.
*IF A FILE IS 'FOUND' ON A SAVE TAPE, IT IS COPIED

INTO LEVEL 1 OR 2 AS PART OF THE 'FIND' STEP. FOR LARIF
FILES THIS CAN TAKE TIME.

* ALSO, THE SEARCH OF THE 'SAVE/FIND' TAPE TAKES TITM. A FILE
ON AN ATTACH TAPE IS IMMFEIATElY USABLE PROM THAT TAPE.

* 2 - THE ATTACH TAPE IS TREATED WITHIN P-STAT AS A SPECIAL TYPE OF
LEVFL TWO TAPr, BUT DOES NOT TIE UP THE ORICINAL 9 SCRATCH
TAPES. IN OTHSP WOFDS, ITS USE DOES NOT MAKE OTHER

*ASPECTS OF THE SYSTEM TE.SS EFFICIrNT.

AN ATTACH TAPE IS OnRGANIZFD FXACTLY LIKE A CNE FILE SAVE TAPP
* (I.E., A PDT WITH ONLY ONE FILE SAVED ON IT). A TAP?

GENEPATED BY ASSIGN COULD BE USED IN k LATER RUN AS A SAVE TAPE.
ALSO, T7 A SAVE TAPE HAS MANY FTIS ON T- AND ONLY THE FIRST IS TO Br

SUSED, ThAT TAPE COULD BE USED IN A GIVFN RUN AS AN ATTACHED TAPE.
OF COURSE, THFSE 'TAP'S' COULD ACTUALLY 9P ON A DISK TN A
USER'S PERMAN'NT STOPAGE AREA, BUT THEY WTLL USUALLY BE TAPES.

ON A 160, THERE APE PERHAPS 1 WAYS OF USING LINKLIST STORAGE. THIS
5TORAlF IUSES BLOCKS OF STORAGE, EACH 465 WORDS LON'. THESE BLOCKS ARE

* NUMBERED I THROUGH N, WHERE N IS THE NUMPEF OF SUJCH BLOCKS THaT WAS
SPECIFIED IN SJBRBTInTIN? PSINIT. P-STAT KNOWS THE LOCATION OF THE FIRST
SUCH BLOCK OF A FILE, AND THAT B1OCK HAS WITHIN IT THr ADDPF!S OF THr

* NEXT BLOCK. ASSUME FILE 'A' USFS FLOCK 1, 'B' USFS BLOCKS 2 AND 3,
THEN 'A' IS PURGED, AND FILE 'C' IS CREATED, NEEDING I FLOCKS. IT WILL
GET 1, 4, AND 5. WHeN A FILE, TEINN PLACED IN THESE 9tOCKS, NIFDS

* RLOCK N+l, THE SYSTEM FINDS THF LARGEST FILF TN THr LINKLIST APEA,
INCLUDINI THAT PAPT OF THE CUIPVNT FILE ALREADY INTO FIOCK•, AND MOVES
IT TO LEVEL 2.

THf REST ALLOCATTIN ( WITHOUT CCNSTDFRING FREQUENCY OF USE ) IS
SHORT FTI•S IN LEVEL 1, LONG 9IL'S !N LEVEL 2, AND SHORT FILES TN LEVEL

S 3. IT, WHEN TRYTNG ',TO GO FROM IFVF 1 TO LE'IL 2, LEVEL 2 IS FULL, -Hv
SHORTFST FILE NOT I•l USE DURING IHE CtIpRrNT STEP IS MOVED TO LEVEL 3,
PFRM'"TING A 1 "O I MOVE, FINALIY PFPMITTING m''H OUTD),T O' THF CURPFNT

3 PILE TO rONTTNTIV.

THPEF WAYS Tn ORGAWI?7 TINKLIST ST09AG•r

ONE WAY IS LABeLleD CO, NON AfrAS, rIMrNSION'D 469 BY N. THIS, OF
rOUpSe, T9 VVPY FFFTCIrNT, FUT ,"SES A IOT Or COPE. ANOTHFv WAY

S INVOLVvq l DIPEC?' ACCrSS r/o. r,'?p11N 'T 5N W )r WoT•T1 WTr A!VP A
'DEFlNv FTLvl STATlN'". T"'1 SThTm'F"'N CArrS'S O.f/p Tr, IJNT'IALIZv
"THE PLoCKF ON A Sr"nA T C!! DISK. IF o FTOCGK ( jIOUT 15 CYTTNnPq
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ARE ASKED FOR, IT TAKFS SFVERAL MINUTES. THE 'DD' CARD IN THE
CATALOGED PROCEDURF WOULD ASK FOR NFW SCPATCH SPACE TO BE ALLOCATED
PACH RUN.

A THIRD WAY WOULD INVOLVe W•ITING SOME 360 ASSEMBLY LANGUAGF
ROUTTNFS TO GAIN THE PFFECT OF 'DEFINE FILE' TYPE USAGE WITHOUT THE
INITIALIZATION TI11. THIS IS BFINI CONSIDERED.

VFRSION 52 EQUIVOCATES - IT USES 100 SCRATCH TRACKS, AND INITIALIZES
THEM AT THE START OF EACH P-STAT RUN. THE SPCIFICATTION OF 100 IS
FOUND IN THE CATALOGFD PROCEDURF ( THE DD CARD FOP FIL? 46 ) AND TN
SUBROUTTNF PSWRDY. NTOE - USE OF THE STATEMENT ."SEDTSK -0 $' AT
THE START OF A P-STAT RUN TURNS OFF LINKLIST USE OF THE DISK ENTIRELY.



( P-STAT VERSION 52.5) PA'F 122
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28. A LIF~T OF T4r l.EGAL IDENTIFIERS POP EACH OPERATION

"THIS POPS NOT" INCLUDE OPERATIONS WHERE THF. ONLY IDENTIFIER IS
'HF OPFRATION NAME ITSFLF, SUCH AS HED OR BPRINT.

N OTF - A * RFPORP THE OPEPATION RAME IS A PEhINDER THAT A *EID
CAPD rIUST FOLL~OW THE LAST DATA CARD FOR THAT OPERATION.

OPNAME N IDv rEN IDEN4 IDEN IDFN

ASSIG"N TAP?'

ATTACH TP

PISFRTAL !N OUT NCV ZERO

CLF.ANCOP IN O"T TDELF T?

COLLATE LEFT RIrHT OUT

COPY.PDT TAPE FFWTAPF

COPESOPT IN OUT LABEL

*CROSS5TAB IN VAP MEANS COLPC"' PQWPCT

TOTPCT CONTPVLS LABWLS CCMBOS WEIGHT
PZ cYtiiPOW CTIMCOL StyMS

*DArA v -S RV TAPF FEPRINT rKT Lt
C A RDS P R I NT NIiNUl PL US

ripin OUT vi V2 STFP

!VTSCRIM T N OUT N C NVA FUN

T) T!'W A" TNr 3.

F.AnD FIT 11 FTLE? OtIT

r o r 3 FILr'1 ?TLr2 f,

ITLT rTI.77 VTLV? OUM

F IT" A p I-A F P 1

F~~rn?" f~ TN? rx AJT;ý r )UL r



(P-STAT VERSION 52.5) PAGE 124

PFPF TN NG DES ALLCAT ALLGPP
NCAT FQrIALCA'T

FRFQ.C IN NG DFS hLLCAT PAIR
NCAT EQYJALCAT

*GrNVAR TN OUT DEF NC

GROfJPCOR 1R~COR INFAC OUTCOR 0tIT-F42.C

INTCI3S TN Cp'oqs COV COB SLO)PE
INC'CPT Nopowi

TNTTIDA TN NMNAT CROSS CCV COP.
ROWS ?IOBOW1

TNTMDID IN NMAT cr~oss C0oV COP

qLOPI! I C~T NOR OW 1

INVrBT IN OUT

TI¶?PCT I N P 0(1T S VEC FAC SF
DROOT TEST NAC ONF ZF, P

T AG %I OUT vi V 2 S TFP

IPFILL LEFT RIGHT OUT

M A¶C H CONTROL IN OUT

MFZF UP DOWN LPTMIDDLE RIGHT
NOTIATCH OUTYr

MtiDMEPGR TN O!JT NOMA'Tcq

P. UTJTL pY pPw POST OUT

*MULTR COP DES

KFWFA.C TNCOR TAC OiJTFAC

MrWPDT n~

vo.op Tk!MT

MOB'M.CIL T T; MIT

RO.OW 'TN OU 1T

OSTRTS. P n Tj'"

PY) TN !FOW col 'TPST
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*PLOT 'I SYM

PPIMPR PrTPICH

PRTNT PRTNTLOW

PpO"¶Rr TNFAC JUTFAC CO!R TRANS COSINE

PUJNCH hý"

P'EqIT)U. 1 IN SLOPE TNCEPT O'UT

POTA"TF TV OF VF QF TR
V TR FTR

5FAV? IrAP F

c N DES INDES M!)ATA SDATA
OUT STAYMISS

*DT VIFFORMAT PIPINT TAPE

IS~R MEpGr All A12 A22 OUT

TC~r4 Ir 4OUT

TrfT IN CROSF TET SPLIT ZERO
CTFT

TPANSPOS 74 OUT

T N OUT

U

U

0)



( !-STAT VF8STON 52.5) PIA(, 126

TAH7LE OF COFTFNTS.

1. INTPODUC"TIOX PAGF 1

2. CHANGES WITHIN PFl!ASES 0F VERSTON c;2. PAGF 3

[VERSION -,2.3 (APRIL,7C) HAS THESF CHANGES ... PAGE

VFPSION 52.4 ( NOVEMBEP, 70 ) HAS THESE CHANGES.. PAGE 5

VERSION 52.5 ( JAN., 71 )HAS THESE CHANGES ... PAGE 6

PLANS ?OR VERSION 53., PAGE 7

3. THE P-STAT CONTROL LANGUAGF PAGE 8

U., SELECTIN! SPECIFIC ROWS AND/OR COLUMNS FROM A. VTLF PAGE? 14

5. SY5F!ý-TNVOI-VFD OPFRA'TIONS PAGE 17

C PAIF 17
r'ND PAGE 17

HlEAD) ?Aqr 17
MA NUAL PA'FF 17

MAVrRpop 13ArG 18
PIPS.OJqCr PAG7 19

!)'TMFR PArF 19
PT1PGE PAGE 19
PrTAIN P Al 19
SoTIRcp PAGE 20)
VUFAD PAGr -2n



(P-STX- VE'RSION 52.5) PAGE 127

6. TVPTJ'T-OtTPUm' OPFRATT(ONS PAGE 21

BPPINT PAG '11
OSIPTS.P PAGP 21

PLOT PAgr 22
PR'rn" PAG~E 24'

P"iNCH PAV~V 23
S1)ATA PAV' 91*

7. SAVTVC AND USTNG P-STAT FILvS CN TAPS PAGE 25

NFIWPD-l PAGF' 29
RAVE PAGE' 29
FTISP PAGF 26

C'nPY.PDT PAGF 26
EDI'" PAI? 27
¶TF PAG? 27

A 19 5irN PAlv 27
kAllrAC9 PA~r 18
PVUTNIt) PAGF 23

9. FILF 4ANTPVJIATTCN OPFPATTONS PAG? 29

C(!T.LATF FA3J' ?0
(COFFS(RT PAIE '

DIP PAGE
LAG 'Al?

LRF'ILL PAGE in
MATCH PPGr 31
!FqFGF PAIF 31

NO.nP PAG"' ii
NnR4.COL PAIE 32-
NORM.PnW pAqr 3?

SCAN PAGF 33
qMFprGF PAIF 13

9. MATPI!T OPFPATTONS PAGE 35

!l) PAn7 I c

r. T1L T PAl" I
F. flIV R A r'' r)

r'VVFP¶ PA~3F 15
MULTIT'LY DArF 16
TPJNSDO5 PAPv 39



P-STAT VERSION 52-5) PArF 1!8

10. CORPFLATION OPEPATICNS PAGFE 37

FISEEYRL PAGE 37
TNTICT)S PAGE 383
TNTMDA PAGE 383

INT!MD' PAGE 39ITFT PAGF V!i
11. FACTOR A'IALTSTS PAGP 412

C'!ANCOR PAIV 412
F.COýF' PAGE '12

GOUPCOR PAGV 413

TTFACT PAGE 44 4,

PPWFC'A PAGE 46

tICRT'q PAGF 46

ROTAEQ PAGE 46

12. CREGSS-TON (TO CULTF' ) PAGE 49

NULSTAB PAG? 49

16. DTSCOIMWAY A NALYSTS (F VAIANC' (PB PAG7 52

PISRT4 PAGF~ 53

15. OTER PESSON ( UL PAGE 59

URWAT PAGF 62

GENVAR PAG? 69



P -S'PPT VF"SION ý2.5) PAGE 129

TTFST PACjr 69
VHAR PAG7 69

18. CREMTN• A P-STAT FTLY FPOM CARDS ( DATA ) PAGE 70

DATA PAGF 71,

19. DATk MODIFICATTON ANr GENERATIC4 USINC FOR/IF/SET/SETX PAGE 78

20. MACPOS OF P-STAT OPERATIONS PAGE 92

21. DO LOOPS OF P-STAT OPERATIONS PAGE 98

22. JCL FOR REFFRENCING TAPES ON THE 36n PAGE 100

23. ADDING USER-WPtT"eEN TEMPOPARY LINKS TO THE SYSTEI PAGE 104

24. ORGANI!ATION OF P-STAT DISTRIHTUTION TAPES PAGE 114

25. A LARGER 360 VERS:CN PAGE 118

26. SYS"rM IJSV nF STOPAGF PAGE 119

27. ACKNOWLESMVYITS PAGE 122

28. A TT;"' THE L-F"AT TrFNTIFIFps pOP EACH OPEPATTON PAGE 127


